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wherein 



X denotes -O-. -NH-, -CHg-, -GH=, -GHOH-, -CO-. -S-, -SO- a -SO2-; 

•\ R^-R* are, independently from each other, hydrogen, hydroxy, lower-alkyl-sulfonylamlno. 1- or 2Hmida2olyl or 

acetamtdo; 

R^-R^ are, independently from each other, hydrogen, hydroxy, lower-alkyl. halogen, lower-alkoxy, trifluoromethyl or 
trifluoromethyloxy; 

a and b may be a double bond, provided that when "a" is a double bond. V cannot be a double bond; 
n is 0-2; 

^ m is 1-3: 

CO p is 0 or 1 

CO 

(O 

and to pharmaceuttcally acceptable addition salts thereof. 
^ Compounds of the present invention are NMDA(N-melhyl-D-aspartate)-receptor subtype selective blockers, which 
CO can be used in mediating processes underiying development of CNS including learning and memory fbmation and 
Q function. ^ " — 

a 
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Description 

The present invention relates to 4-hydrox/-piperjdine derivatives of the general formula 
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15 wherein 




X denotes -0-. -NH-, -CHg-. -CH=. -CHOH-. -CO-. -S-. -SO- or -SOgs 

R^-R"* are, independently from each other, hydrogen, hydroxy, lower-alkyl-suttonylamino, 1- or 2-imida2olyl or 
acetamido; 

20 r5-rS are, independently from each other, hydrogen, hydroxy, lower-alkyl. halogen, lower-alkoxy. trifluoromethyl or 
trifluoromethyioxy; 

a and b may be a double bond, provided that when V is a double bond, "b" cannot be a double bond; 
n is 0-2; 

m is 1-3; 

2S p IsOorl 

and to pharmaceutically acceptable addition salts thereof. 

The compounds of formula I and their salts are distinguished by valuable therapeutic properties. Compounds of the 
present Invention are NMDA(N-methyl-Dnaspartate)-receptor subtype selective blockers, which have a key function in 

30 nrxxJulating neuronal activity and plasticity which makes them key players in mediating processes underlying develop* 
ment of the CNS including learning and memory formation and functk>a 

Under pathok}gk»l conditions of acute and chronk: forms of neuro-degeneration overactivatlon of NMDA receptors 
is a key event tor triggering neuronal cell death. NMDA receptors are conposed of memt)€rs of two suljunit families, 
namely NR-1 (8 different splice variants) and NR-2 (A to D) originating from Oifferent genes. Members from the two sub- 

35 unit families show a distinct distribution in different brain areas. Heteromeric combinations of NR-1 members with dif- 
ferent NR-2 subunits result in NMDA receptors displaying different pharmaceutical properties. Possible therapeutic 
indicatk)ns for NMDA receptor subtype specific bkx^kers include acute forms of neurodegeneration caused. e.g.. by 
stroke and brain trauma, and chronic forms of neurodegeneratfon such as Alzheimer's disease, Parkinson's disease, 
Huntington's disease, ALS (amyotrophic lateral sclerosis) and neurodegeneration associated with bacterial or viral 

40 infections. 

Objects of the invention are the compounds of formula I and pharmaceutically acceptable addition salts thereof, 
racen^c mixtures and their con'esponding enantiomers, the preparation of the above-mentioned compounds, medica- 
ments containing them and their manufacture as well as the use of the above-mentioned compounds in the control or 
prevention of illnesses, especially of illnesses and disorders of the kind refened to earlier, or for the manufacture of cor- 
45 responding medicaments. 

The following definitions of the general terms used in the present description apply inrespective of whether the 
terms in question appear alone or in combination. 

As used herein, the term 'lower alky!" denotes a straight or branched-chain alkyi groufxx)ntaining from 1 to 4 car- 
bon atoms, for example, methyl, ethyl, propyl, isopropyl. n-butyl. i-butyl, 2-butyl and t-butyl. 
so The term "halogen" denotes chlorine, iodine, fluorine and bromine. 

The term "lower alkoxy" denotes a group wherein the alkyI residue is as defined above. 

The term "leaving groip" has the meaning conventionally used, and refers to. for example, halogen, alkylsulfony- 
loxy. arylsulfonyloxy and the like. The most prefen^ed leaving group in the present case is a halogen. 

The term "pharmaceutically acceptable addition salts" emtwaces salts with inorganic and organk: adds generally 
55 known to a person skilled in the art. such as hydrochloric add, nitric add. sulfuric add, phosphoric add, citric add, for- 
mic acid, fumaric add. maleic add, acetic add, succinic add. tartarfo acid, methane-sulfbnic acid, p-toluenesulfonic 
acid and the like. 

Compounds of fomrtula I wherein X is -O-, -NH-, -CHOH or -CH2- are preferred. 
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Exemplary preferred compounds in which X denotes O. are; 

(RS)-1-(5-hydroxy-2.3<Jihydro-ben20furan-2-ylmethyl)-4-(4-methylben2yl)-piperi^^ 

{RS)-4-ben2yi-1-{5-hydroxy-2,3-dihydro-benzofuran-2-ylmethyl)-piperldlne-4-ol. 

(RS)-4-(4-fluoro-ben2yl)-1-(5-hydroxy-2.3-dthydro4)en2ofuran-2-ylnriethyf)iJiperi 

{RS)-4-(4-ethyl-ben2yl)-1-(5-hydroxy-2.3<iihydro-ben2ofuran-2-yimethyl)i3iperidine-4-^^ 

(S)0-(5-hydroxy-2,3<lihydro-ben20furan-2-ylmethyi)-4-(44T»ethyl-benzyi)-pl^ 

(S)-l-{5-hydroxy-2.3-dlhydro-benzofuran-2-ylme%I)-4-{4-chloro-benzyl)-pipGr^ 

(RS)-N^2^4-h)^jroxy■4-(4-nf^ethyl*enzyl)-plperldineO-ylme%l^^ sulfona- 



(RS)-N^244-hydroxy-4-(4-methyi4)eri2yl)-piperidine-1-ylmethyl}-2.3Kjihydrobenzofuran-5-yO-methane sulfona- 
mide. 

Exemplary preferred compounds In which X denotes -CHOH- are: 

(1 RS.2RS) and (1RS.2SR)-2^4-hydroxy-4-{4-methyl-ben2yl)-piperldine-1-ylmethyO-inda^^ 

(1 RS.2RS)-1 -(1 ,6-dihydraxy-1 ,2,3.4-tetrahydro-naphthalen-2-ylmethyl)-4-(4-mettvl*enzyl)i)i^ and 

(1RS.2RS)-2-(445enryl-4-hydroxyi)iperidine-1-yl-melhyO-6-hydroxy-12,3.4-tetra 

Other exernplary preferred compounds in which X denotes -CH2- are: 

{RS)-1 -(5-hydraxy-indan-2-ylmethyl)-4-(4-methyl-ben2yl)-piperidine-4-ol and 

(RS)-1 -(6-fvdraxy-1 ,2,3.4-tetrahydro-naphthaIen-2-ylmethyl)-4-(4HTiethyl4)enzy!)i3iperi^^ 

Furthemfiore, another preferred compound in which X denotes -NH- is (RS)-2-[4-hydroxy-4-(4-methyl-benzyl)-pip- 
eridine-1 -ylmethyq-2,3-dihydro-1 H-indol-S-ol. 

The present compounds of formula I and their pharmaceutically aoceptat)le salts can be prepared by methods 
known in the art, for example, by processes desalbed below, which comprises: 

a) reacting a compound of the fbrmula 



mide and 




wherein R^-R^. X. a. b, n and m have the meaning given above and 

L is OH or a leaving group, for example, halogen or -0-tosyl. with a compound of the formula 




III 



wherein R^-R^ and p have the significances given above. 



or 



b) reacting a comp und of the fbrmula 
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IV 



wherein the substituents have the significances given above, with a compound of the formula 

R5 



cr H^/ y II 

\ f (CH2)r 




IIIA 



in the presence of parafwmaldehyde to give a compound of the formula 




lA 



wherein m is 1 and the other substituents have the significances given above, 



or 



c) dehydrating a compound of the formula 




(CH2)„\ 



\ / (CH2)p 




IB 



to give a compound of the fornula 
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30 

f) reacting a compound of formula I. wherein one of R^-R^ Is an amino group with a lower-alkyl-sulfonyl halogen to 
give a compound of formula I, wherein one of R^-R^ is a tower-all^-sulfbnyl-amino group, or 

g) hydrogenating the isolated doiMe bond in a compound of formula I. or * 

3S 

h) cleaving off (a) hydroxy or amino protecting groip(s) present as (a) substituent{s) R^-R"^ or as X' = -N(protecting 
group)-, or 

0 oxidizing a compound of formula I. wherein X represents -S- or -SO- to yield the caresponding sulfonyl (-SO2) 
40 conpound» and 

j) rf desired, converting the compound of fbnmula I obtained into a pharmaceuticaily acceptable addition salt 

In accordance with process variant a) a mixture of a compound of formula II and of formula III, wherein the leaving 
46 group L In formula II is, for example, bromine, was dissolved in a suitable solvent, for example in DMF and heated to 
about 80-90*a This reaction is carried out In the presence of a base, preferred Is triethylamine. The conrpound of for- 
mula I is then separated in conventional manner. When one of R^-R^ in formula II is a hydroxy group these groups are 
protected by groups conventionally used. 

Examples of such groups are described in green, T. Protective Groups In Organic Synthesis, Chapter 7, John Wiley 
so and Sons, Inc. (1981), pp 218-287. Most preferred are the benzyloxy or alkytoxy groups. This reaction can be carried 
out by known methods, for example by hydrogenation with Pd/C (10%) or borontribromide-dichloromethane solution. 

Process variant b) descn'bes a process to obtain compounds of formula I wherein X is a -CO- group. 

A compound of the formula IV Is heated in a suitable solvent for example In DMF together with a compound of for- 
mula MIA in the presence of paraformaldehyde. This reaction is carried out at about SC'C in conventional manner. 
ss In accordance with process variant c) a compound of formula IB can be dehydrated in the presence of ethanolic 
HCI in conventional manner. Obtained are compounds of formula I in which "a" represents a doulale bond. 

Variant d) describes a metiiod for reducing of compounds of formula lA to give compounds of the formula IB. This 
reaction is earned out in conventional manner, preferred is the presence of UAIH4 in THF and at temperature of about 
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5-10«C. 

In acxx)rdance with process variant e) a compound of formula I is obtained, wherein one of R^-R"* is hydroxy. This 
process is carried out by debenzylating a compound of formula V, provided that none of R^-R® is halogen. The deben- 
zyiation is carried out in conventional manner. For example, a compound of formula V is dissolved in a suitable solvent 
or mixture of solvents such as ethanol and ethylacetate. and hydrogenated in the presence of Pd on C at room temper- 
ature and atmospheric pressure. 

In accordance with process variant f) a compound of fomiula I can be obtained, wherein one of R''-R'^ is a lower- 
alkyl-sulfonyl-amino group. This reaction is carried out by treating a compound of formula I, wherein one of R^-R* is an 
amino group, with a lower-alkyt-sulfonylhalogen. such as methane suHbnylchloride. in a suitable solvent, such as meth- 
ylene chloride, in the presence of pyridine at room temperature. 

The hydrogenation of a compound of formula I, wherein one of "a" or V is a double bond in accordance with proc- 
ess variant g) is can-led out in conventional manner, for example in the presence of Pd/C in ethylacetate under hydrogen 
atmospher for about 24 hours at room temperature. Protecting groups, fcir example the hydroxy group, can be cleaved 
off by methods desaibed above. Suitable protecting groups and methods for their deavage will be familiar to any per- 
son skilled in the art; although of course there can be used only those protecting groups which can be cleaved off by 
methods under conditions of which other structural elements in the compounds are not affected. 

The oxidation of compounds of formula I. wherein X is -S- or -SO-, is can-ied out in conventional manner. In accord- 
ance with process variant i) a compound of Ibmfiula I. wherein X represents -S- or -SO-, is oxidized to yield the con-e- 
sponding sulfonyl (SOg-) conrpound. The oxkJation can be can-ied out in the presence of Oxone® (potassium 
monopersulfate triple salt) at room temperature or in the presence of metachloropert>enzoic acid. 

The addition salts of the compounds of formula I are especially well suited for pharmaceutical use. 

The starting materials for the preparation of compounds of formula I are known or can be prepared by known meth- 
ods, for example, aoooiding to the following reaction schemes. These reactions are desaibed in more detail in Exam- 
ples 33-75. 
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Scheme 1 




Mg/MeOH 

Allylbromide/COl 




wherein the meaning of the substituents is as given above. 
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Scheme 2 
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Scheme 3 




IIK 



35 Wherein the meaning of the subetituents is as given akxyva 



45 



so 



55 
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virherein the meaning of the substituents is as given above. 



r 
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Scheme 5 




Tosyl-CI, EtgN 




wherein the meaning of the substituents is as given above. 

As mentioned earlier, the compounds of formula I and their pharmaceirtically usable addition salts possess valua- 
ble pharmacodynamic properties. They are NMDA-receptor subtype selective blockers, which have a key function in 
modulating neuronal activity and plasticity which makes them key pliers in mediating processes underlying develop- 
ment of CNS as well as learning and memory formation. 

The conpounds were investigated in accordance with tiie tests given hereinafter. 

Method 1 

3H-R0 2S-6981 binding (Ro 25-6981 is [R-(R\S*)]-a-(4-Hydrc»(y-phenyt)-b-methyl*4-(phenyl-methyl)-1-pq3eridine pro- 
panol) 

Male Fullinsdorf albino rats weighing between 150-200 g were used. Membranes were prepared by homogeniza- 
tlon of the whole brain minus cerebellum and medulla oblongata with a Polytron (10.000 rpm, 30 seconds), in 25 vol- 
umes of a cold Tris-HQ 50 mM. EDTA 10 mM, pH 7.1 buffer. The homogenate was centrlfuged at 48.000 g for 10 
minutes at 4*'C. The pellet was resuspended using the Polytron in the same volume of buffer and the homogenate was 
ircubated at Sl'^C for 10 minutes. After centrifugation the pellet was homogenized in the same buffer and frozen at - 
80*^0 for at least 16 hours but not more than 10 days. For the binding assay the homogenate was thawed at 37*'C. cen- 
trifuged and the pellet was washed three times as above in a Tris-HCI 5 mM. pH 7.4 cold txiffer. The final pellet was 
resuspended in the same buffer and used at a final concentration of 200 ^g of protein/ml. 

3H-Ro 25-6981 binding experiments were perfonned using a Tris-HQ 50 mM. pH 7.4 Ixiffer. For displacement 
experiments 5 nM of 3H-Ro 25-6981 were used and non specific binding was measured using 10 fiM of tetrahydroiso- 
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quinoline and usually it accounts tor 10% of the total. The Incubation time was 2 hours at 4''C and the assay was 
stopped by filtration on Whatmann GF/B glass fiber filters (UnifQter-96. Packard, ZOrich, Switzerland). The filters were 
washed 5 times with cold buffer. The radioactivity on the filter was counted on a Packard Top-count miaoplate scintilla- 
tion counter after addition of 40 mL of microscint 40 (Canberra Packard S.A.. ZOrich. Switzerland). 

The effects of compounds were measured using a minimum of 8 concentrations and repeated at least once. The 
pooled normalized values were analyzed using a non-linear regression calculation program which provide ICso with 
their relative upper and lower 95% confidence limits (RSI. BBN, USA). 

Method 2 

3H-Pra zQ gine bindi ng 

Male FQIIinsdorf albino rats weighing between 150-200 g were used. Membranes were prepared by homogeniza- 
tion of the whole brain minus cerebellum and medulla oblongata with a Plytron (1 0.000 rpm, 30 seconds), in 25 volumes 
of a cold Tris-HCI 50 mM. EDTA lOmM. pH 7.1 buffer The homogenate was centrifuged at 48.000 g for 10 minutes at 
4*C. The pellet was resuspended using the Polytron in the same volume of buffer and the homogenate was incubated 
at az^'C for 10 minutes. After centrifugation the pellet was homogenized in the same buffer and frozen at -80"C for at 
least 16 hours but not more than 10 days. For the binding assay the homogenate was thawed at 37«C, centrifuged and 
the pellet was washed three times as above in a Tris-HCI 5mM. pH 7.4 cokl buffer. The final pellet was resuspended in 
the same buffer and used at a final concentration of 200 fig of protein/ml. 

3H-Prazosine binding expenments were performed using a Tris-HCI 50 mM, pH 7.4 buffer. For displacement exper- 
iments 0.2 nM of 3H-Prazosine were used and non specifk: binding was measured using 100 fiM of Chlorpromazine. 
The incubation time was 30 minutes at room temperature and the assay was stopped by filtration on Whatman GF/B 
glass fiber filters (Unrfilter-96, Canberra Packard S.A.. Zurich. Switzerland). The filters were washed 5 times with cold 
buffer. The radioactivity on the filter was counted on a Packard Top-count microplate scintillation counter after addition 
of 40 ml of microscint 40 (Canberra Packard S. A., ZOrich, Switzerland). TTie effects of compounds were measured using 
a minimum of 8 concentrations and repeated at least once. The pooled normalized values were analyzed using a non- 
linear regression calculation program which provide ICso with their relative upper and lower 95% confidence limits 
(RS1.BBN, USA). 

mmi 

ElectrophvsioloQy on recombinant NMDA receptors 

cDNA clones coding for the subunitsNRIC and NI%A of the NMDA receptor (see Hdlrnann and Helne^^ 1994. 
Annu. Rev. Neurosd. 17:31 for nomenclature of NMDA receptor subunits) were isolated from a rat brain Agt11 cDNA 
library as published elsewhere (Sigel et aL, 1994, J. Biol. Chem. 269:8204). The clone for the subunit NR2B of the rat 
brain NMDA receptor was obtained from S. Nakanishi (Kyoto, Japan). The cDNAs encoding rat NRIC. NR2A and NR2B 
were subdoned into the expression vector pBC/CMV (Bertocd etal.. 1991. Proc. Natl. Acad. Sd. USA 88:1416). plac- 
ing transcriptfon of the cDNA under control of the human cytomegalovirus promoter. CsCI-purified expression plasmids 
were mixed in a 1 :3 ratio of NR1C:NR2A or NR1C:NR2B in injection buffer (88 mM NaO. 1 mM KQ. 15 mM HEPES. 
at pH 7.0). Oocytes of South African frogs (Xenopus laevis) were used for expressing either a coni)ination of the NRIC 
and NR2A subunits or the NR1G and NR2B subunits. 12 to' 120 pg of a 1:3 (NR1C:NR2B) mixture of the respective 
cDNA species were injected into the nucleus of every oocyte. On the following two days the ion current through the 
NMDA receptor channels was measured in voltage damp experiments for the methods of cDNA expression in oocytes 
and voltage-damping (see. e.g.. Bertrand et al., 1991 . Methods in Neurosciences 4:1 74). The membrane potential was 
damped to -80 mV and the receptors were activated by applying a modified Ringer's solution containing the NMDA- 
receptor agonists L-glutamate (Gu) and glycine (Qy). Different agonist concentrations were ch08en>lbr either subunit 
combination to account for the different agonist sensitivities of the two types of receptors (2.7 jiM Qu plus 0.9 jiM Gly 
for NRIC + NR2A and 1.3 ^iM Glu plus 0.07 ^M Gly for NRIC + NR2B). The agonists were applied for 15 s inten/als 
once every 2.5 min by rapid superfusion of the oocyte with agonist containing solution and the amplitude of the agonist- 
evoked current was measured immediately before the end of each application. After a series of initial control applica- 
tions the antagonist to be tested was added to both, the basal Ringer's and the agonist containing solution. The antag- 
onist concentration applied to oocytes expressing the NR2A sutxjnrt was 10 nnx)l/l, whereas 0.1 nmol/l were applied to 
the NR2B expressing oocytes Four to six oocytes were tested for every conpound and NMDA receptor subtype. 
Oocytes were exposed to the compounds for 5 to 30 min depending on the time needed for reaching an equilibrium 
block of the NMDA receptor current For every oocyte the decrease of the cun-ent amplitude was expressed as a per- 
centage of the control cun'ent measured before application of the compound. Figures in the table are arithmetic mean 
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values of these percentage values. 

The thus-determined activity of some compounds in accordance with the invention will be evident from the fbilowing 
table. 



Compound/Example 


3H-Ro-25^981 
binding IC50 (^M) 


3H-prazoslne Bind- 
ing IC50 


Electrophysiology 








NR1C + NR2A NR1C + NR2B 








% block by 








10 


0.1 


1 


0.040 


3.0 


65* 


72 


2 


0.020 


3.2 






4 


0.050 


2.5 






5 


0.040 


4.0 






7 


0.012 


6.0 


12 


89 


13 


0.014 


6.0 


8 


93 


14 


0.005 


6.0 


9 


90 


16 


0.023 


5.0 


6 


86 


19 


0.055 


3.2 






21 


0.055 


6.6 






22 


0.040 


6.5 






23 


0.040 


2.3 






27 


0.026 


6.0 


15 


91 


29 


0.023 


11.0 






30 


0.020 * 


0.8 






(01 ) 1 -(6-HydrcD(y-3.4Klihydro-naphthalene-2-ylmethyI)-4-{4-methyl-benzyO-piperidine-4-oI 

(02) (RS)-1 -{5-Hydroxy-2,3<lihydro4)en2ofuran-2-ylmelhyl)-4-(4-methyl43enzyl)i)iperidi hydrochtoiide 

(04) {RS)-4-Benzyl-1-(54iydroxy-2,3<iihydro4)enzofuran-2-ylmethyl)i3iperidin^-ol hydrochloide 

(05) (RS)-4-(4^luao^)enryl)-1-(5-hydroD(y-2,3-dihydro-benzofuran-2-^ hydrocNoride 
(07) (RS)-4-(4-ethyl-benzyl)-1 -(5-hydroxy-2,3<lihydro-benzofuran-2-ylmethyQ-piperidin-4KM hydrochlaide 

(13) (S)-1 -(5-Hydroxy-2,3<lihydro-ben20furan-2-ylmethyl)-4-(4-methyl-ben2yl)-piperidiri-4-ol hydrochloride 

(14) (S)-1 K5-Hydroxy-2,3Kiihydro-benzoturan-2-ylmetf^l)-4-(4-chlao43enzyl)-piperidi^ hydrochloride 

(16) (1RS.2RS) and (IRS, 2SR)-2-{4-Hydroxy-4K4-melhyl4)enzyl)-piperidineO-ylmethyO-indan^ fumarate 
saH 

(1 9) (RS)- 1 -(5-Hydroxy-indan-2-ylmethyl)-4-(4-methyl-benzyl)-piperidin-4-ol 

(21 ) (RS)-2-I4-Hydroxy-4-<4-methyt-benzyl)^iperidin-1 -ylmethyll-2.3-dihydro-1 H-indol-5-ol 

(22) (RS)-N(2^4-Hydroxy-4-{4HTiethyl-benzyl}-piperldin-1-ylmethyQ-2,3-dihydrobenz^ sulfona- 
mide hydrochloride 

(23) (RS)-N(2-{4-Hydroxy-4-{4-methyt-benzyl}-piperidin-1 -y1methy[]-2,3-dihydrot)enzofuran-5-yl)-methane sulfona- 
mide hydrochloride 

(27) (1 RS. 2RS)-1-(1 .6-Dihydroxy-1 ,2,3.4-tetrahydro-naphthalen-2-ylmethyl)-4-(4-methyl-benzyl)-piperidin-4-ol 
fumarate salt 

(29) (1 RS,2RS)-2-(4-benzyl-4-hydroxy-piperidln-1-yl-methy1)-6-hydroxy-1 ,2.3.4-tetrahydro-naphthaIen-1-ol 

(30) (RS)-1-{6'Hydroxy-1 ,2,3>tetralvdro-naphthalen-2-ylmethyl)-4-(4-methyl4)enzyl)i3iperidi hydrochloride 



* 33% block at a concentration of 1 



By screening compounds of formula I could be identified as NMDA receptor subtype selective blockers and - for 
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selected compounds - the preference for NMDAR>2B subunits could be demonstrated by eletrophysiological character* 
ization using cloned NMDA recepta subtypes expressed oocytes. 

The compounds of famula I and their salts, as herein described, can be incorporated into standard pharmaceutical 
dosage forms, for example, for oral or parenteral application with the usual pharmaceutical adjuvant materials, for 
example, organic or inorganic inert carrier materials, such as. water, gelatin, lactose, starch, magnesium stearate. talc, 
vegetable oDs. gums. polyalkylene*glyoot8 and the tike. Tlie phamnaceutical preparations can be employed in a solid 
form, for example, as tablets, suppositories, capsules, or in liquid form, for example, as solutions, suspensions or emul- 
sions Pharmaceutical adjuvant materials can be added and include preservatives stabilizers, wetting or emulsifying 
agents, salts to change the osmotic pressure or to act as buffers. The pharmaceutical preparations can also contain 
other therapeutically active substances. 

The dally dose of compounds of formula t to be administered varies with the particular compound employed, the 
chosen route of administration and the recipient. Representative of a method for administering the compounds of for- 
mula I is by the oral and parenteral type administration route. An oral formulation of a compound of formula I is prefer- 
ably administered to an adult at a dose in the range of 1 50 mg to 1 .5 g per day A parenteral formulation of a compound 
of formula I is preferably administered to an adult at a dose in the range of 5 to 500 mg per day. 

The following Examples illustrate the invention in more detail. Alt temperatures are given in degrees Celsius. 

Example 1 

1-ffi-HvdrQxv-3.4^ihvdrQ-naDhthalene-2-vlmgthvlM-f4-methvl-benzyl) i3p^^ 

(1RS. 2RS) (1-1.6-dihydroxy-1,2.3.4-tetrahydro-naphthalen-2-ylmethyl)-4-(4-methyl-ben2yI)-piperidin-4-ol (286 
mg. 0.75 mmot) was dissolved in EtOAc (25 ml) and treated with 6.4 N HCI in EtOH at RT. The mixture was then heated 
to reflux for 1 hr. After cooling. H2O was added (25 ml) and the mixture neutralised with 10% NaHC03 solution. The 
reaction mixture was then extracted with EtOAc (2x 50 ml), washed with satd. NaCI solution (25 mt). dried with Na2S04. 
filtered and evaporated to afford the title compound as a pink solid (238.8 mg. 0.657 mmol, 87 %); MS: m/e" 363.2 
(M+H^. 

ExsanpHeZ 

(RS)-1-(SHydroxy-2.3-dihydro-benzofuran-2-ylmethvl)-4-(4-methyl-ben2yn-piperidin-4-dhvdr^^ 

(RS)-1-(5-ben2yloxy-2,3-dhydro-benroJuran-2-ylmethy1)-4-<4-niethyl-benzyl)-plperidln (1.0 g, 2.2 mmol) in 
• MeOH (100 ml) was hydrogenated with Pd/C (1 0%) (200 mg) for 17 hr at aiTt)ient tenperature. Removal of the catalyst 
and evaporation afforded a yellow foam (720 mg, 2.0 mmol. 92 %). This material (618 mg, 1.75 mmol) was then dis- 
solved in EtOH (20 ml) and treated with 1.45N HCI/EtOH (1.1 eq.) at 0-5 ""C to afford (RS)-1-(5-hydroxy-2,3-dihydro- 
benzofuran-2-ylme1hyl)-4-<4-methyl-benzyl)-piperidin-4-ol hydrochbride as a white/beige foam, E/Z isomer mixture 
(679 mg. quant.). I^S: m/e= 354.2 (M+H^). 

Following the method of example 2 the compounds of examples 3 to 12 were prepared 

Example 3 

(RS)-1-(5-HvdrQxv-2.3-dihvdr6-benzofuran-2-yimethvlV4-f4-methoxv43enzvn<)Deri^^ 

The title compound MS: m/es= 370.2 (M+H'^) was prepared from (RS)-1-(5-benzyloxy-2,3-dihydro-benzofuran-2- 
ylmethyl)-4-(4-metiioxy-benzyl)-piperidin-4-oL 

Example 4 

( RS)-4-Benzvl-1 -r5-hvdroxv-2.3-dihydro-benzof uran-2-vlmethvlVDiperrdin-4-ol hydrochloride 

The title compound MS: m/e^r 340.2 (I^H*) was prepared from (RS)-4-benzyl-1-(5-benzyloxy-2,3-dihydro-benzo- 
furan-2-ylmethyl)-pipertdin-4-ol. 
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Example S 

(RSV4-f4-nuoro-benzyn-1-(5-hydroxv>2.3-dihvdro-benzofuran'2-vtmethvl)H3iDerid 

The title compound MS: m/e= 358.2 (M+K") was prepared from (RS)-4-(4-fluoro-benzyl)-1-(5-hydroxy-2,3-dihydro- 
benzofuran-2-ylmethyl}-piperidin-4-ol. 

Example 6 

fPS)-4-f3.4-PimethYl-bengvlVH5-hvdroxv-2.3<lihvdro4)enzc^^ hydrochloride 

Trie title compound MS: nVe= 368.2 (M+H*) was prepared from (RS)-4-(3.4-dimethyl-benzyl)-1-(54)enzyloxy-2.3- 
dihydro-benzofuran-2-ytmethyl)-piperidin^'Ol. 

Example 7 

fRS)-4-f4-EthYl-benzYn'H5HTvdroxy-2.3KiihYdro4)enzQfuran-2>^^^ hydrochloride 

The title compound MS: m/e= 368.2 (M+H*) was prepared from (RS)-4-(4-ethyl-benzyl)-H5-benzyioxy-2.3-dihy- 
dro-benzofuran-2-ylnftethyl)-piperidin-4-ol. 

Examples 

(RS)-4-^4-lsopropv143e^^vl^1-(54^vd^oxy-2■3Kjihvdro-berlzofura^-2-vlmethvl)^)ipe 

The title compound MS: m/e« 382.2 (M+H*) was prepared from (RS)-4-(4-iBopropyl-benzyl)-1-(5-benzyloxy-2,3- 
dihydro-benzofuran-2-ylmethyQ-piperidln-4-ol. 

Example 9 

(RS)-4>(2«Methyl-benzvl)>1 -(5-hvdroxv-2.3<ilhvdro-benzofurarv2-vlmethvlWDi Deridinw|-oi hydrochloride 

The title compound MS: m/e=354.2 (M+H*) was prepared from (RS)-4-{2-mBthyl-benzyl)-1-<5-benzy1oxy-2,3-dlhy- 
dro-benzofurBn-2-ylmethyl)-piperidin-4-ol. 

Example 10 

fRS^4-f2■4^Pif^uQro^?e^^yl^'^(5-hydlOXY>2■3<tihydro4)ere^ 

The title corrpound MS: m/e= 376,2 (M+H+) was prepared from (RS)-4-(2.4-difluofo-benzyl)-1-(5^3enzloxy-2,3- 
dihydro4)enzofuran-2-ylnfiethyl)i3iperidin-4-ol. 

Example 11 

(RS)-4-f4-Trifluoromethoxv-benzyn-Vf54 ivdroxy>2.3<jihvdro-benzofij^an-2-vlmethvn^ 

The title compound MS: m/e= 424.2 (M+H^) was prepared from (RS)-4-{4-trrfluoro-methoxy-benzyl)-1-(5-benzy- 
laxy-2,3<llhydro-benzofuran-2-ylmethyl)-plperidin-4-ol. -n 

Example 12 

fRS)-4-f3-TrifluQromethYl4?enzvl)>1-(5-hydroxv-2.3<iihydro43enzofuran-2-ylmett^^^ hydrochloride. 

The title compound MS: m/e= 408.2 (M+H*) was prepared from (RS)-4-(3-trifluoro-methyl-benzyl)-1-(5-benzyloxy. 
2,3-dihydro-benzofuran'2-ylmethyl)-piperidin-4-ol. 
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Example 13 

(S)-1-(5-HvdroxY-2.3<jihvdro-benzofuran-2-vlmethvlM-f4'methyl4)enzvl)<3iperid^ hvdrochioride 

{S)-1-(5-methoxy-2.3KJihydro-ben2ofuran-2-ylmethyi)-4-(4-methyl-ben2yl)-p^^^ (2.10g, 5.71 mmol) dis- 

solved in 50 ml C3f CH2CI2 was oooled to -78 ''C and 1M BBr3-CH2Cl2 solution (12.5 ml, 2.2 eq.) was added dropwise 
under argon. The beige suspension was allowed to warm to ambient temperature over 30 min and then stirred for a far- 
ther 1 hour, during which time a sticky yellow solid deposited. MeOH (10 ml) was then added to quench the reaction, 
fbllowed by distilled HgO (1 00 ml) and satd. NaHCOa solution (25 ml); the mixture was then stin^ vigaously tor 1 5 min. 
The organic phase was separated, satd. NaCi solution (100 ml) was then added to the aqueous phase and extracted 
with CH2CI2 (2x 50 ml). The combined organic extracts were dried with Na2S04 then filtered and evaporated. The 
resulting yellow foam was chromatographed over Si02 (Merck 230*400 mesh) eluting with CH2CI2 followed by MeOH- 
CH2CI2 (3:97) followed by MeOH-CHgClg (7:93) (1.7 g, 4.81 mmol. 84% yield). (S)-1-(5-hydroxy-2,3-dihydro-ben20- 
furan-2-ylmethyl)-4-(methyl-benzyl)-piperidin-4-ol (1 .62 g, 4.58 mmol) was suspended in EtOH and treated with 1.1 eq 
of ethanolic HCI at 0-5"C affording (S)-1-(5-hydroxy-2.3-dihydro-benzofuran-2-ylmethyl)-4-(4-methyl-benzyl)-piperidin- 
4-0I hydrochlaide as a white foam and mixture of E/Z isomers (1 .74 g, 4.46 mmol, 97%) MS: m/e= 354.2 (M+H*) [a] 
= +57.8'' (c= 1.0. EtOH) 

Following the general method of example 13, compound of examples 14 and 15 were prepared. 
Example 14 

(SV1-(5-Hvdroxy-2.3-difTvdrQ-benzQfu mn-2-ylmethyi)-4-(4-chlorQ-benzyO 

The title compound, MS: m/e^ 374.2 (M+H^ [a]^ « +32.4» (c«1 .0, DMF). >99% e.e. by chiral phase HPLC, was 
prepared from (S)-H5-methQxy-2,3Klihydro43enzofuran-2-ylmethyl)-4-(4-chloro-benzyl)-pp 

Example 15 

(RV1-f5-Hydroxy-2.3<lihvdro-benzofuran-2-vlmethvl)-4-(methvl-benzvl)H3iDeridin^-ol hvdrochtoride 

The title compound as a white foam and mixture of E/Z Isomers (1 .64 g. 4.20 mmol, 100 %) MS: m/e= 354.2 (M+H^) 
[04 D* = -58.0* (c=1.0. EtOH) was prepared from (R)-1-(5HTiethoxy-2,3Klihydro-benzofuran-2-ylmethyl)-4-(metfyl-ben- 
zyl)-piperidin-4-cl. 

m 

Example 16 

f1RS.2RS) and (IRS. 2Sro-2-r4-HvdrQxy-4-M-mettwl-benzYn-oberkiine-1-vlmeth^^ fumarate salt 

(1RS.2RS) and (1RS. 2SR)-2-[4-benzyloxy-4K4-methyl-benzyl)i5iperidine-1-ylmethyll-indan-1.5^^^ (674 mg, 
1 .84 mmol) was taken up in EtOH (20 mO, fumaric add (106 mg, 0.92 mmol) was added and the mixture stinred for 2 hr 
at RX after evaporation of the solvent, (1 RS.2RS) and (1 RS. 2SR)-2-[4-hydroxy-4-(4-methyl-benzyl)-piperidine--1 -ylme- 
thyQ-indan-1 ,5-diol fumaric add salt was obtained as a white foam (0.78 g, quant), MS m/e= 368.2 (M-t-H"). 

Example 17 

f1RS.2RS) and (IRS. 2SR)-2-f4-hvdroxv-4-f4-methvl-benzvl1-riDeridinfrl>vlmethvnM 

A solution of {1RS.2RS)and (1RS,2SR)-2-[4-benzyloxy-4-(4-methyl-benzyl)-piperidjne-1-ylmethyl ]-indan-1 ,5-diol 
(0.83 g, 1.82 mmol) in MeOH (100 ml) and Pd/C 10% (100 mg) was stirred vigorously under a hydrogen atmosphere 
for 1 hr at ambient temperature. After removal of the catalyst and evaporation of the solvent the title compound 
(1RS.2RS) and (1RS. 2SR)-2-[4-hydroxy-4-(4-methyl-benz]^)i>iperidine-1-yimethynHndan-1,5^iol (664 mg. 1.81 
mmol, 99%) was afforded as a white amorphous foam. (1 :1) mixture of diastereotsomers, MS nfVe= 368.2 (M+H**-). 

Example 18 

(RS)-1-(5-Hydroxv-indan-2-vlmethvlM-(4-methvl-benzvl)-DiDeridin-4<il hvrimchloride 

(RS)-1-(5-hydroxy-indan-2-ylmethyl)-4-(4-methyl-benzyl)-piperidin-4-ol (177 mg. 0.503 mmol) was dissolved in 
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EtOH and ethanotic HCI (1 .7 eq) was added, the product was prec^itated after 1 5 min. by addition of diethyletfier wtiile 
cooling to 4 "C. The product was afforded as a white soiid-fbam (RS)-1-(5-hydroxyHndan-2-ylmethyl)-4-(4-methyl-ben- 
zyl)-piperidin-4^l hydrochloride (95.7 mg. 0.246 mmol, 49%) Mp. 88-90 "C, I^S nVe= 352.2 (M+H*). 

Example 19 

(RS^1-f5-HvdrQ)cyHndaff4!«ylffiethyl)-4*(4*nTethyl-^ 

1-(6-Hydroxy-1H-inden-2-ylmethyl)-4-(4-methyl-bGnzyl)-piperidin-4-ol (256 mg, 0.732 mmol) and Pd/C 10% (50 
mg) in EtOAc (15 ml) was stirred vigorously under a hydrogen atmosphere for 24 hr at RT. Removal of the catalyst and 
evaporation of the sdvem afforded (RS)-1-{5-hydroxy-indan-2-ylmethyl)-4-{4-methyl-benzyl)i3iperidin-4-ol as a colour- 
less oil (235 mg, 0.667 mmol 91 %), MS nrt/e= 352.2 (M+H"*). 

Example 20 

1 -(6-Hvdroxv-1 H4fiaBf^&Arlmethv!^-4-f4-methvl-benzvh>Diperidin>4^l 

(1RS.2RS) and (IRS. 2SR)-244-hydroxy^-(4-methyl-ben2yl)-piperidine-1-ylmethyQ-indan-1,5-diol (310 mg, 0.84 
mmoi) and ethanolic HCI (5 eq.) was heated in EtOAc (30 ml) at 65 ^"0 for 1 .5 hr. Distilled H2O (30 ml) and 1 0% NaHCOs 
(30 ml) was added and the mixture shaken, the aqueous phase was farther extracted with EtOAc (2x 20 ml) and the 
combined aganic extracts were washed with satd. NaCI solution (3D ml), dried (Na2S04) and ffltered. Evaporation of 
the solvent afforded 1-(6-hydroxy-1H-lnden-2-ylmethyl)-4-(4-methyl-benzyO-piperidin-4-ol as a beige solid (308 mg, 
0.84 mmot. 100 %) Mp. 154-157 ^'C, MS m/e» 350.2 (M-fH"). 

Example 21 

f RS)-244-HvdrDxv-4-f4-me1hvl-bBnzvn-piperid ln-1 -vlmflthvtl-2.3-dlhvdro-1 H-indol-5^1 

To (RS)-1-(5-mGthoxy-2,3<Jihydro-1H-indol-2-ylmethyi)-4-(4-methyl^)enzyl)-piperidln^ (131 mg, 0.357 mo!) in 
CH2CI2 (10 ml) was added 1M BBr3-CH2Cl2 (2.14 ml. 2.74 mmol, 6 eq.) at -78 'C over 5 min. The reaction was stirred 
at RT for 48 hr.. then MeOH (20 ml) was added followed by 10% NaHCOa (20 ml), and the aqueous phase extracted 
with CH2CI2 (2x 50 ml) and the combined extracts washed with satd. NaCI solution (50 ml), dried over (Na2S04) filtered 
and evaporated. Purification of the crude product over SIO2 (Merck 230-400 mesh) eluting with CH2Cl2-MeOH P-"*) 
afforded (RS)-2-[4-hydrQxy-4-(4-methyl-benzyl)-piperidin-1-yimethyl]-2,3-dihydro-1H-irxJol-5-ol as a brown solid (64.6 
mg. 0.183 mmol. 51%). Mp. 90-94 "^C. MS: nVe= 353.3 (M+H"). 

Example 22 

(RS)-N(2-r4-ChlQro-4-(4-methvl-benzv»-Diperidin-1 -ylmethvn-2.a»dihvdrobenzQfurfln-5-vn-methane sulfo namide hydro- 

chlQcide. 

(RS)-N-(2-bromomethyl-2.3-dihydro-benzofuran-5-yl)-methansulfonamide (600 mg, 1.96 mmol), 4-(4-chloro-ben- 
2yl)-plperidin-4ol (514 mg, 1 .96 mmol), Et3N(400 mg, 3.96 mmol) were dissolved in DMF (50ml) and heated at 60 *C 
for 90 hrs. DMF was then evapored, the residue was dissolved in CH2CI2 and washed with HgO. The organic phase was 
dried over Na2S04. and concentrated. The residue was chromatographed over SD2 (Merck 230-400 mesh) eluting with 
CH2Cl2-MeOH-NH40H (65:10:1) to provide a beige foam which was dissolved in THF (50mi) and treated with 1 .2N HCI 
(1ml) to afford (RS)-N(2-[4-chloro-4-(4-methyl4)enzyl)-piperidin-1-ylmethyI]-2,3-dihydroben2ofuran-5-yll-nr^ sul- 
fonamide hydrochloride asaswhite foam and mixture of E/Z isomers. MS: nVe= 451.3 (M+H*) 

Following the method of example 22 the compound of example 23 was prepared. 

Example 23 

mS)-N(2-r4-hvdroxv-4-(4H Tiethvl-benzvl)4>iDeridnO>ylmethvn-2.3<iihvdroben^^ 
hydrochloride. 

The title compound MS: m/e=:431 .5 (M+H^) was prepared from (RS)-N-(2-bromomelhyl-2,3-dihydro-benzofuran-5- 
yl)-methansulfonamide and 4-(4-Methyl-benzyi)i3iperidln-4-ol. 
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Example 24 

fRS)-1-(6-Hydroxv-2.3'dihydro43en2ofuran-2-vlmethYl)-4-(4-methvl-benzv[)-piDe hydrochloride 

(RS)-1-(6'methoxy-2,3<Jlhydro-ben20furan-2-ylrTiethyl)-4-(4-methyl-benr^^ (1.24g, 3.37 mmol) dis- 

GOlved in 35 ml of CH2CI2 was cooled to -8 ''C and 1M BBr3-CH2Cl2 solution (6.8 ml, 2 eq.) was added dropwise under 
argon. The violet suspension was allowed to warm to room temperature and then stirred for 30 minutes. The reaction 
was then cooled to 0 ""C and MeOH (9 ml) was added to quench the reaction, followed by satd. NaHCOs (50 ml). The 
organic phase was separated and the aqueous phase was extracted with CH2CI2 (2x 50 ml). The combined organic 
extracts were dried with Na2S04 then filtered and evaporated. The resulting yellow foam was chromatographed over 
Si02 (Merck 230-400 mesh) eluting with MeOH-CH2Cl2 (1:19) followed by MeOH-CH2Q2 (1 :9) to provide a yellow foam 
which was dissolved in MeOH (5 ml) and treated with IN HCI (3.4 ml) to provide (RS)-1-(6-hydroxy-2,3-dihydro43enzo- 
furan-2-ylmethyl)-4-(methyl-benzyl)-piperidin-4-d hydrochloride (0.92g, 70%) as a white solid and mixture of E/Z iso- 
mers. Mp. 203-2Q5«C MS: m/e= 354.3(M4-H-*-) 

Following the method of example 24 the compound of example 25 was prepared. 

Example 25 

1 -f6-Hvdroxv-benzofuran-2-vl-methvl)-4-f4-methvl-benry n-piDeridin-4-ol hydrochloride 

The title compound m.p. 214 *C and MS: m/e=352.2 (M+H*) was prepared from 1-(6-methoxy-benzofuran-2-ylme- 
thyl)-4-(4-methyl-benzyl)-piperidin-4-ol. 

Example 26 

(RS)-4-Benzyl-1 -f6-hvdroxv-chroman-2-vlmethvl)-DiDeridi n-4-ol hydrochloride 

(RS)-4-Benzyl-1-(6-benzyloxy-chroman-2-ylmethyl)-plperidin-4-ol (0.58 g. 1.31 mmol) was dissolved in EtOAc (30 
ml) and Pd/C 10% (135 mg) was added, the mixture was placed under an atmosphere of hydrogen and stirred vigor- 
ously 1br17 hr at ambient temperature. Removal of the catalyst and chromatography over Si02 (Merck 230-400 mesh) 
CH2Cl2-MeOH-NH40H (100:5:0.25) afforded a white foam (0.37 g. 1.04 mmol, 80 %) which was taken up in EtOH (10 
ml) and HCI/EtOH (1 .1 eq.) was added at 0-5*'C. Removal of the solvent gave (RS)-4-benzyl-1-(6-hydroxy-€hroman-2- 
ylmethyl)-piperidin-4-ol hydrochloride (0.38 g. 0.98 mmol. 95%) a white foam, MS: m/e= 354.4 (M+H*). 

Example 27 

MRS. 2RS) M-(1.6-Dihvdraxv-1.2.3.4-tetrahvdrQ-naDhthalen-2-vlmetfivtM-f4 -methvl-benz^^ fumarate 

salt 

(1 RS. 2RS) (1-(1 .6-dihydroxy-l ,2.3.4-tetrahydro-napWhalen-2-ylmethyO-4-{4-methyl4)enzyl)-piperidin-4^^ 
(0.581 g, 1.53 mmol) in EtOH (20 ml) was stinted with fumaric add (88 mg, 0.765 mmol, 0.5 eq) for 2 hr at RT The mix- 
ture was then completely evaporated and dried under vacuum to afford the title compound as an amorphous white 
foam (0.66g, quant.). MS:m/e» 382.3 (M+H"-). 

Example 28 

( 1 RS. 2RS) (1 -( 1 .B-Dihydr oxy-1 .2.3.4-tetrahydro-naphthalen-2-ylmethvlM-(4-methyl-ben2yl)-plperidin^K)l 

1 -(6-Benzyloxy-l -hydroxy-1 .2,3.4-tetrahydro-naphlhalen-2-ylme1hyl)-4-(4-methyl-benzyl)-piperidin-4-ol (0.22 g. 
0.46 mmol) in EtOAc (60 ml) was treated with Pd/C 1 0% (50 mg) and stirred for 6 hr at ambient temperature under an 
atmosphere of hydrogen. Removal of the catalyst and evaporation of the solvent afforded the title compound as a white 
foam (175 mg, quant.). MS m/e= 382.3 (M+H^). 

Example 29 

Following the general method of example 28 compound of example 29 was prepared. 
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n RS.2RSV2-(4-Benzv1-4-hvdrQ)evHQiperidin-1 -vl-methvn^- hvdroxv-l .2.3.4>tetrahvdfO-naDhthalen>1 -ol. 

The title compound was obtained as a white solid Mp. 94-98 "C. MS: m/e» 368.4 (IVkH^). prepared from 
(1RS^RS)-2-(44)erizyM-hydroxy-piperidin-1-yl-methyl)-€4)en2yloxy-1.2.3.^ 

Example 30 

(RS)0 -(S-Hydroxv-1 .2.3.4-tetrahydrc>-naDhthalefv2-ylmethvlM-f4-me1hyl-befttyl)-Dfoeridin^ hvdrochioride. 

To (RS)-V(6-hydroxy-1,2,3,44etrahydro-naphthalen-2-ylmethyO-4-(4<nethyl-benzyl)^ (500 mg, 1,36 

mmol) In EtOH (4 ml) at 4 'C, was added ethanotic HCI (1 .1 eq.). Evaporation of the EtOH afforded the title compound 
as a white foam (530 nfig, 1.32 mmol» 97 %), MS m^e^ 366.2 (M-i-H^. 

Example 31 

mSV1-f6-Hvdroxv>1.2.3.44etrahvdro-naDhthalerK2.ylmPthylM>(4.me1hyl4i^ 

To(RS)-H6-methaxy-1,2,3,4-tetrahydro-naphthalen-2-ylmethyl)-4K4-methyl-benzyl)^ (843 mg. 2.22 

mmol) in CH2CI2 (20 ml) was added 1M BBra/CHaQa (4.88 ml. 4.88 mmol, 2.2 eq.) over 15 min at -78 '^C, the mixture 
was then allowed to warm to RT over 40 min. MeOH (3 ml). HgO (20 ml) and NaHCOa (20 ml) were added and the mix- 
ture extracted with CH2CI2 (4x50 ml). The extracts were washed with satd. NaQ solution (30 ml), dried (Na2S04), fil- 
tered and evaporated, to afford the crude product as a yellow foam. Chromatography over Si02 (Merck 230-400 mesh) 
elut'ng with CHgClz-MeOH (97:3) afforded (RS)-1-(6-hydroxy-1,2,3,4-tetrahydro-naphthalen-2-ylmethyI)-4-{4-methyl- 
ben2yl)-piperidin-4-ol as a white foam (500 mg, 13.68 mmol. 61%), MS m/e= 366.2 ^+Kr). 

Example 32 

fRS)-N-f6-f4-Bengyl-4-hvdroxv-Dtoeridin-1-vlmethvn-S-oxo-5.6.7.8-te^ 
ride 

N-(5,6.7.8-tetrahydro-5-oxo-2-naphthyI)acetamide (I.Og. 4.92 mmol). 4-(benzyl)-piperldin-4-ol hydrochloride (1.12 
g, 4.92 mmol) and paraformaldehyde (148 mg, 4.92 mmol) were heated together in DMF (50 ml) at 80 *C for 4 hr. The 
DMF was then evaporated and the residue taken up in CHgClg (50 ml) and washed with 10% NaHCOa (25 ml), the 
aqueous phase was further extracted with CH2CI2 (50 ml) and the combined CH2a2 extracts were dried (1^2^04) fil- 
tered and evaporated. TTie crude material was chromatographed over St02 (Merck 230-400 mesh) eluting with CH2CI2- 
MeOH-NhUOH (1 10:10:1) affording 0.79 g of a yellow foam. This material was dissolved in EtOH cooled to 0-4 and 
ethanolic HCI (1.1 eq.) added, the white solid which precipitated was collected and dried to afford (RS)-N-[6-(4-benzylr 
4-hydroxy-piperidin-1-yImethyl)-5-oxo-5.67,8-tetrahydro-naphthalen-2-yO-acetaniide hydrochtoride (639 mg. 1.44 
mmol. 29%), Mp. 123-126 •C, MS: nVe= 407.5 (M+H^). 

N-(5,6,7.8-Tetrahydro-2-naphthyl)acetamide was prepared according to the literature: 
Biggs.D.F. et al.. J.Med.Chem,, la 1976. 472-475.: Allinger.N.L; Jones.E.S.. dOrg.Chem,, ZL 1962. 70-76. 

Preparations of Intermediates 

General pr eparation of benzvl piperidin intermediates 
Example 33 

fRS)-1-(5-Be n2vloxv-2.3-dihvdro-ben2ofuran-2-vlmethvl)^-f4-methylben2yl)-piper'd^ 

(RS)-5-Benzyloxy-2-bromomethyl-2,3-dihydro-benzofuran (840 mg, 2.63 mmol) and 4-(4-methyl-benzyl)-piperidin- 
4-0I (108 9. 5.26 mmol) were suspended in toluene (20 ml) and heated to 1 10 *>C for 17 hr. The mixture was filtered 
and evaporated to afford an orange oil which was chromatographed over Si02 (M rck 230-400 mesh) with MeOH- 
CH2CI2 (3:97) to afford (RS)-1-(5-benzylaxy-2,3-dihydro-benzofuran-2-ylmethyl)-4-(4-melhyl4)enzyl)-piperidln^^^ as a 
yellow oil (1.03 g. 2.32 mmol. 88%). MS: m/e= 444,5 (M+H^). 
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Prepartlon of Intermediates for examples 2-12 

Following the general method of example 33, examples 34 to 43 were prepared. 
Example 34 

1- (5-Benzvloxy-2.3<ilhydro-berttOfuran-2-ylnriethylM-f4-methoxy-ben^ 

The title compound MS: m/e= 460.2 (M+H'^) was prepared from 4-(4-m6thQxy-benzyl)-plperidln-4-ot and 5-benzy- 
loxy-2-(RS)-bromom6thyl-2.3-dihydro-benzofuran. 

Example 35 

mSM-Berttvl-1-f5-ben2vlcD(v-2.3-dihvdro43enzofijmn-2-\^nriethyl)^^ 

The title conpound MS: m/e= 430.6 (M+H*) was prepared from 4-(benzyl)-pperidin-4-ol and 5-benzyloxy-2-(RS)- 
brcmomethyl-2.3-dihydro-benzafuran. 

Example 36 

(RSM-(4-Fluoro43enzvlVW5-benzvloxv-2.3-dihYdro^)enzofuran-2-vinTethvi)-DiDeridin-4-ol. 

The title compound MS: nV©= 448.6 (M+H"*") was prepared from 4-(4-fluoro-benzyl)-piperidin-4-ol and 5-benzyloxy- 

2- (RS)-*)romomethyl-2,3-dihydro4)enzofuran. 

Example 37 

fRS)-443.4-Dimethvl-benzvl^W54ienzvloxv-2.3<Bhvdro-ben20furan-2-ylmfl^ 

The title conpound MS: m/e= 458.6 (M+H+) was prepared from 4-(3.4-dimethyl-benzyl)-plperidin-4-ol and 5-ben- 
zyloxy''2-(RS)*bromomethyl-2,3-dihydro-benzofuran. 

Example 38 

(RS)-4K4-Ethyl-ben?nrl)'1-(5-berTgylQ?y'2.3<lih^ 

The title compound MS: m/es 458.6 (M^H"^) was prepared from 4-(4-ethy14)enzyl)-piperidln-4-ol and 5-benzyloxy- 
2-(RS)-bromomethyl-2,3-dihydro-benzofuran. 

Example 39 

(RS)-4-(4-lsoprooYl-benzyl)-1>f5-ben2yioxv-2.3Kiihvdro-berizofuran-2-vlmethylVDiDeridl 

The title compound MS: m/e= 472.6 (M+H+) was prepared from 4-{4-isopropyl-benzyi)-piperidin-4-ol and 5-benzy- 
lQxy-2-(RS)-bromomethyl-2,3-dihydro-benzofuran. 

Example 40 

mS)-4-(2-Methvl4}enzvl^W5-benzvlQxv-2.3<lihydro^)enzoluran-2-ylmethvnH3iDerid^ 

The title compound MS: nVe=444.6 (M+H*) was prepared from 4-{2-methyH)enzy!)-plperidln-4-ol and 5-benzyloxy- 
2-(RS)-bromomethyl-2,3-dihydro^^enzofuran. 

Example 41 

(RSU-(2.4'Difluoro-b nzvl^1-f54)enzvloxv-2.3<Hhvdro4)enzohjran>2-yl methvl)-piperidin-4-QL 

The title compound MS: nVe:= 466.6 (M+H^ was prepared from 4-(2,4-difluoro-benzyl)-piperidin-4-ol and 5-benzy- 
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lQxy-2-(RS)-bromom ethyl -2.3-dihydro-benzofuran. 

Example 42 

(RS)-4'f4-Trjfluoromemoxv-benzvl^1-f 54)enzvlaxv-2.3-dihvdrQ4>enzofuran'2-v^ 

TTie title compound MS: nrVeo 514.6 (M+H*) was prepared from 4-(4-trifluoromethoxy-benzyl)-piperidin-4-ol and 5- 
benzyloxy-2-(RS)-t)romomethyl-2,3<lihydro-toenzofuran. 

Example 43 

(RS)-4-f3-Trifluoromethvl-beri2ViVWSberTzvloxv-2.3^ ihvdro^ 

The title compound MS: nVe= 498.6 (M+H*) was prepared from 4-(3-trifluoromethyl-benzyl)-piperidin-4^l and 5- 
benzylaxy-2-{RS)4)romomethyl-2,3-dihydro-benzofuran. 

Example 44 

(RS)-5-Bengvloxv-2-fbromomethvl"2.3<iihvdro-benzQfuran 

{RS)-Acetic acid 4-ben2yloxy-2-(2.3-dibromo-propyl)-phenyl ester (5.05 g. 1 1 .3 mmol) was suspended in EtOH (50 
ml) and sodium methoxide (620 mg. 1 1 ,3 mmol) added and the mixture stin-ed for 2 hr at ambient tenperature. Distilled 
H2O (100 ml) and CH2CI2 (100 ml) was then added and the aganic phase separated. The aqueous phase was 
extracted with CH2CI2 (100 ml) and the combined organic extracts washed with satd. NaCI solution (100 ml). After dry- 
ing with Na2S04. filtration and evaporation a yellow oil resulted which was chomatographed over Si02 (Merck 230-400 
mesh) with CH2CI2 to afford 5-ben2yloxy-2-(RS)-toromomethyl-2,3-dihydro-benzofuran as a yellow oil (3.0 g, 9.39 mmol 
83%), MS: m/e- 318.0 (M^. 

Example 45 

f RSVAcetic acid 4-benzvloxv>2-f2.3<libromQHDrQrvl)-Dhenvl ester 

To a solution of acetic add-2-allyl-4-ben2ylaxy-phenyl ester (3.30 g. 11 .7 mmol) in CCI4 (30 ml) at 0-5 bromine 
(0.6 ml, 1 1 .7 mmd) was added over 10 min. and the resulting mixture stirred for 1 hr at 5-10 "C. Na2C03 solution (10%, 
4 ml) and distilled H2O (10 ml) were added to quench the reaction. The organic phase was separated, dried with 
Na2S04 and then evaporated to afford a colourless oil, which crystallised to provide on standing (RS)-acetic acid 4-ben- 
zyloxy-2-(2.3-dibromo-propyl)-phenyl ester (5.05 g, 11.4 mmol, 97%), Mp. 72-74 "C. MS: m/e=: 440.0 (M*). 

Example 46 

Acetic acid-2-allvl-4-benzvlQxv-ohenyl ester 

2-Allyl-4-benzyloxy-phenol (2.87 g, 12 mmol) was taken up in acetic anhydride (40 ml) and NaOAc (150 mg, 1.8 
mmol] was added and the mixture heated 18 hr at 80 ""C. After cooling, the reaction mixture was evaporated to affoiii 
an oil which was partitioned between EtOAc and H2O (100 ml) and the aqueous phase was extracted with EtOAc (100 
ml) and the confined organic phases were dried with MgS04. filtered and evaporated to afford acetic acid-2-allyl-4- 
benzylQxy-phenyl ester as a pale yellow oil (3.30 g, 1 1.7 mmol. 97%). MS: m/e= 282.1 (M*). 

Example 47 

2-Allvl-4-benzvlOKv-ohenQl 

1-Benzyloxy-4-allyIaxy-benzene (20.4 g, 84.9 mmol) dissolved in mesitylene (150 mO was heated at 165 for 48 
hr under an argon atmosphere. After cooling to ambient temperature the resulting bnown oil was chromatographed over 
Si02 (Merck 230-400 mesh) eluting with EtOAc-nHexane (1 :9) to afford 2-aIIyl-4-benzyloxy-phenol (17.45 g. 72.6 mmol. 
85%) as a pale yellow oil MS m/e= 240.1 (M-"). 
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Example 48 

1 -Ben2vloxv-4>a!lvioo(v-benzene 

4-Benzylaxyphenol (20 g. 100 mol). K2CO3 (20.8 g. 150 mmol) and allyl bromide (12.7 ml. 150 mmol) were heated 
under reflux In acetone (200 ml) 18 hr. After filtration and evaporation of the solvent 1-benzyloxy-4-allyloxy-benzene 
(23.8 g. 99 mmol. 99 %) was afforded as a beige solid Mp. 56-57 "C, MS m/ea 240.1 (M^). 

Preparation of the intermediate for examplBS 13 and 14. 

Example 49 

fS)-1-(5-Methoxv-2.3Klihvdro4)enzofuran-2-vlmelhvi)-4-f4-mBthvl>benzvll<)lr^ 

(S)-Toluenesulfonic acid 5-methaxy-2,3-dihydro-ben2ofuran-2-ylmethyl ester (2.30g. 6.88 mmol) and 4-(4-methyl- 
benzyl)-piperidin-4-ol (1.62 g. 7.9 mmol) and Na2CQ3 (1.10 g, 10.3 mmol) were suspended in DMF and heated at 110 
*C tor 1 hr. After cooling to ambient temperature distilled H2O and EtOAc were added (100 ml) and the mixture shaken, 
the organic phase was then separated and the aqueous phase extracted with EtOAc (10 ml). The combined organic 
extracts were then washed with satd. NaCI solution (100 ml) and the organic phase dried with Na2S04. filtered and 
evaporated to afford a yellow oil. This foam was chromatographed over SiOa (Merck 230-400 mesh) with CH2CI2. and 
then with CH2Cl2-MeOH (97:3) to afford (S)-1 -(5-methoxy-2.3-dihydro-benzoturan-2-yImethyl)^-(4-methyl-benzyl)-pip- 
eridin-4-ol (2.20 g. 6.0 mmol. 87% yield) as a yellow oil MS: m/e= 368.2 (M+hT) [a] o •^45.8*' (c»1.0. CHCI3). 

Following the general method of example 49, example 50 was prepared. 

Example 50 

(S)-1-(5-Methoxy-2.3Kjihyd ro4)Bnzofuran-2--vlmethyl)-4-(4^oro^nzyn>DiDerk^ 

The title compound. MS: nVe^ 387.9 (IVkH^), was prepared from 4-(4-€hloro-benzyl)-piperidin-4-ol and (S)-tolue- 
nesullbnic add 5-nfie1hoxy-2,3-dihydro-benzofuran-2-ylmethyl ester. 

Example 51 

(S)-Toluenesulfonic add S-methoxy-2 a-dihydrQ-ben zofuran-2-ylmgtfyl ester 

A solution of (S)-5-methoxy-2.3-dihydro-benzofuran-2-cartx)xylic acid (2.4g, 12.4 mmol) in THF (30 ml) was added 
dropwise to a suspension of UAIH4 (0.71 g. 18.5 mmol) in THF (20 ml) over 15 min with cooling. The mixttre was then 
heated to reflux for 1 hr.. after cooling distilled HgO (0.7 ml) was added followed by 4N NaOH (1 A ml) and distilled HgO 
(2.1 ml). The whole mixture was dried with Na2S04, filtered and evaporated to afford a light yelfow oil (2.20 g, 12.2 
mmol. 100 %). This oil was dissolved in pyridine (22 ml) and p-toluene sulfbnyl chtoride was added (3.48 g. 18.3 mmol). 
and the mixture stirred at ambient temperature for 1 hr. H2O was then added to the aude mixture and vigorously stirrred 
for 10 min.. extraction with EtOAc (2x100ml) and wasNng the organic phase with 2N HCI (150 ml) followed by satd. 
NaCI (100 ml), drying with Na2S04 and evaporation afforded a yellow oil. This oil was chromatographed over Si02 
(Merck 230-400 mesh) with cydohexane-EtOAc (4:1) to afford (S)-toluenesultonic acid 5-methoxy-2,3-dihydro-benzo- 
furan-2-ylmethyl ester (2.4g 7.2 mmol, 57%) as a white solid Mp. 82-84 'C. MS: wfe^ 334.1 (M*) [a] d° = +75. r (c=l .0. 
CHCI3). 

Example 52 -x 

(S)-5-Methoxv-2.3<lihydro-benzofuran-2-cartx)xvlic acid 

To a solution of R(+)-1-(1-naphthyl)ethylamin (3.80 g. 22.2 mmol) in acetone (40 ml) was added (RS)-5-methoxy- 
2,3-dihydro-benzofuran-2-carboxylic acid (4.1 g. 21.1 mmol) In acetone (80 ml) after 2-3 min. stirring at ambient tem- 
perature a beige solid precipitated, the mixture was cooled to 0-5 *C and stirred for a further 30 min. The solid was fil- 
tered and washed with cold (4 «C) acetone (3x20 ml) to afford white crystals 6 g, Mp 183-190 'C. This solid was 
reaystallised twice from hot EtOH (60 ml) to afford 4.0 g of white crystals Mp. 190-1 94 "C. This material was suspended 
in EtOAc (100 ml) and washed with IN HQ (50 ml), the acidic aqueous phase was extracted with EtOAc (50 ml), the 
combined organic extracts were then washed with cBstilled H2O (50 ml) and then dried with Na2S04 and evaporated to 
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afford (S)-5-memoxy-2.3-dlhydro-benzofuran-2-cartX)xylic acid (2.3 g, 11.8 mmol, 77 %) as a pale yellow crystalline 
solid Mp. 85-87 *»C. MS: m/e= 194.2 (M+) [aj d° = -9.2* (c=1.0, EtOH). 

Example 53 

(RS)-5-Methaxv-2.3-dihvdro-benzofuran>2«cafbQxvlic add 

To a suspension of 5-methoxy-t)enzofuran-2-cafboxylic acid (14 g, 72.8 mmol) in MeOH (600 ml) was added mag- 
nesium turnings (1 0.6 g, 437 mmol) and tiie mixture was vigorously mechanically stinred for 2 fir keep'ng tfie tempera- 
ture below 30 »C. After 2 hr, further magnesium was added (10.6 g. 437 mmol) and the mixture stin^ed a further 4 hr 
again maintaining the temperature below 30 •C. After 6 hr. the mixture was concentrated to -100 ml and distilled HgO 
(600 ml) was added and the pH adjusted to 1-2 with IN sulfuric acid. The crude mixture was extracted with EtOAc (2x 
300 ml) and the combined extracts washed with H2O (200 ml). The combined organic phase was dried with Na2S04. 
filtered and evaporated to afford yellowish solid, which was recrystallised from hot toluene (100 ml) to afford white crys- 
tals (9.2 g. 47.4 mmol. 65%) Mp. 98-100 *»C, MS: m/e= 194.1 (M*). 

Following the general method of example 49 compound of example 54 was prepared. 

Example 54 

(R^1-f5-MethO)nr-2.3-dihvdro-benzofuran-2-vlmethvlM -f4-methyl-benzy^ 

The title compound (2.40 g. 6.53 mmol. 76% yield) as a yellow oil MS: m/e= 368.2 (M+H**) W d* = --44.0** (c=1.0, 
CHCI3) was prepared from (R)-toluenesulfonic acid 5-methaxy-2,3-dihydro-benzofuran-2-yimethyl ester. 
f=bllowing the general method of example 51. compound of example 55 was prepared. 

Example 55 

f R)-TQluenesullbnlc acid 5-methoxv-2.3^ihvdfo-bflnzofuran-2 -vlmflthvl ester 

The title compound (3.0 g 9.0 mmol, 67%) as a white solid Mp. 82-84 'C, MS: m/e= 334.1 (M"^) [a] d° = — 74.9» 
(Csl.O, CHQa) >99% e.e. by chiral phase HPLC was prepared from (R)-5-methoxy-2,3-dihydro-benzofuran-2-cartX)xy- 
licacld. 

Example 56 

(R)-5-Methoxv-2.3-dihvdrQ-ben2ofuran-2 (R)-carbQDcvlicacid 

To a solution of S(— )-1-(1-naphthyl)ethylamin {7.21g. 41.6 mmol) in acetone (80 ml) was added (RS)-5-methoxy- 
2.3-dlhydro-benzofuran-2-carboxyIic add (7.70 g. 39.6 mmoO in acetone (150 ml) after 2-3 min. stirring at ambient tem- 
perature a beige solid precipitated, the mixture was cooled to 0-5 •C and stirred for a further 30 min. The solid was fil- 
tered and washed with cold (4 «C) acetone (3x20 ml) to afford white crystals 9,90 g. Mp.145-160^C. This solid was 
recrystallised twice from hot EtOH (125 ml) to afford 4.75 g of white crystals Mp. 185-194 •'C. This material was sus- 
pended in EtOAc (100 ml) and washed with IN HCI (50 ml), the acidic aqueous phase was extracted with EtOAc (50 
ml), the combined organic extracts were then washed with distilled HgO (50 ml) and then dried with Na2S04 and evap- 
orated to afford (R)-5-methoxy-2,3-dihydro-benzofuran-2-carlxixylic acid (2.5 g, 1 2.9 mmol, 65 %) as a pate yellow crys- 
talline solid Mp. 85-87 'C. MS: nVe= 194.1 (M*) [a]?? = +9.8' (c»1.0, EtOH). 

Example 57 

Mixture of nRS.2RS) and fIRS. 2S RV2-r4-ben2yloxv-4-(4-methvl-ben2yl)-ptoeridine-1-vlmethvnHndan-1.5<liQl 

5-Benzy1oxy-indan-1-one (2.38 g, 10 mmol), 4-(4-methyl-benzyl)-piperidin-4-ol hydrochloride (2.41 g, 10 mmo\) 
and paraformaldehyde (0.3 g. 10 mmol) in DMF (20 ml) were heated at 70 •C for 20 hr. After cooling EtOAc (150 mO. 
distilled H2O (200 ml) and 25% NH4OH (4 ml) was added and the mixture shaken. The aqueous phase was further 
extracted with EtOAc (150 ml) and the combined organic extracts were washed with satd. NaCI (2x100 ml) and dried 
with Na2S04, affording a yellow oil after evaporation. This oil was dissolved in THF (40 ml) and added over 30 min to a 
suspension of UAIH4 (1.87 g. 50 mmol. 5 eq.) in THF (50 ml) with ice cooling (5-15 **C). The mixture was then allowed 
to stir for a further 2 hr at RT. the reaction was quenched by the addition of distilled H2O (2 ml). 4N NaOH (4 ml) then 
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H2O (4 ml) and stirred for 15 min vigorously. The whole mixture was then dried with Na2S04. filtered, washed with THF 
and evaporated to afford a viscose oil. The crude product was chromatographed over SiOa (f^erck 230-400 mesh) elut- 
ing with CH2Cl2-MeOH (97:3) then CH2Cl2-MeOH (9:1) to afford a white foam which could be aystallised from EtOAc- 
Et^ affording (1 RS.2RS) and (1 RS. 2SR)-2-[443enzyloxy^-(4-methyl-benzyl)-piperidine-1 -ylmethyil-indan-l .5-diol as 
white crystals (1.89 g, 4.13 mmol. 41 %), Mp. 131-132 •C. MS m/e= 458.4 (M+H*). 

Example 58 

5'Benzvloxv-indan-1 -one 

A mixture of S-hydroxy-indan-l-one (5.3 g, 35,7 mmol). KJ (0,6 g, 3.6 mmol) and K2CQ3 (6.17 g. 44.6 mmol) and 
benzyl bromide (4.66 ml. 39.3 mmol) in DMF (50 ml) were heated at 100 fori hr. Addition of H2O (150 ml) and 
extraction with EtOAc (3x 50 ml), washing the organic phase with satd. NaO solution (100 ml) and drying with MgS04 
and evaporation afforded a brown solid. This material was recrystallised twice from EtOH to afford 5-benzyloxy-indan- 
1-one (6g. 25.17 mmol. 70%) as yellow crystals, Mp. 105-106 'C. MS nVe= 238.1 (M*). 

Example 59 

5-Hycirc»cy-tncian'1-one 

5-Methoxy-indan-1-one (8 g, 49.3 mmol), and 4-tert-butyl-2-methyl-benzenethioI sodium salt (11.92 g, 59.2 mmol) 
were heated at 142 for 1 hr under argon. After cooling to RT. water (80 ml) was added followed t>y IN HCI (80 ml) 
and EtOAc (120 ml). The mixture was shaken and the aqueous phase extracted with EtOAc (100 ml), the combined 
organic extracts were washed with satd.NaCI solution (100 ml) and dried with Na2S04, filtered and evaporated. The 
residue was chomatographed over Si02 (Merck 230*400 mesh) etuting with EtOAc-nHexane (2:3), producing 5- 
hydroxy-indan-1-one (3.55g. 22.6 mmol, 45.9 %) as orange crystals Mp. 185-187 'C, MS m/e» 148.2 (M*). 

Example 60 

mS)-WSMflthoxv-2.3-dihvdro-1H-indoi-2-vl methvlM-f4^methv^^ 

To a solution of (RS)-H5-methoxy-l-(tduene-4-sultonyl)-2,3Klihydro-1H-indol-2-ylmethyl]-4-(4-mem 
piperidin-4-ol (300 mg. 0.576 mmol) in toluene (15 ml) was added sodium bis(2-methQxy-ethQxy) aluminium hydride 
(3,5 M in THF) (0.66 ml, 2.31 mmol), and the mixture refluxed 18 hr. After cooling. 2N NaOH was added to pH 14, the 
mixture was extracted with EtOAc (3x 25ml) and the combined extracts washed with satd. NaO (25 ml), dried with 
(Na2S04) then filtered and evaporated. The residue was chromatographed over Si02 (Merck 230-400 mesh) eluting 
with EtOAc-cyclohexane-EtaN (9:10:1) to afford (RS)-1-(5-methoxy-2.3-dihydro-1H-indol-2-ylmethyl)-4-<4-methyl-ben- 
zyl)-piperidin-4-ol as a viscous yelfow oil (158.4 mg. 0.433 mmol, 75%). MS: m/e= 367.3 (M-t-hT). 

Example 61 

mS)-1-f5-M ethoxv-1-(toluene-4-sulfonyl)-2.3<fihvdrQ-1H-indQl>2>vlmethvn-4-(4>^ 

(RS)-Toluene-4-sulfonic acid 5-methoxy-1-(toluene-4-sulfonyl)-2,3-dihydro-1H-indol-2-ylmethyl ester (200 mg, 0.41 
mmol) and 4-(4-methyl-benzyl)-piperidin-4-ol (337 mg, 1,64 mmoQ were heated in mesltylene (10 ml) for 20 hr at 140 
°C. After cooling 4N HCI was added to pHI and the mixture extracted with EtOAc (3x 25 ml), the extracts dried 
(Na2S04), filtered and evaporated. Purification of the crude material over Si02 (Merck 230-400 mesh) eluting with 
EtOAc-cyclohexane-EtaN {9ri0:l) afforded the title compound as a yellow oil (155,9 mg, 0.3 mmol, 73 %). MS: m/e= 
521.4 (M4-H*). 

Example 62 

(RS)-Toluene-4-sulfonic acid 5-methoxv-1-(toluene-4-sulfonvjV2.3-dihvdro-1H-indol'2-vlmethvl ester 

(RS)-(5-methoxy-2,3-dihydro-1H-indol-2-yI)-methanol (100 mg, 0.46 mmol). p-toluenesuHonyl chloride (177 mg. 
0.93 mmol). triethylamine (0.21 ml, 1.48 mnrx)l) and N,N<limethylamino pyridine (2 mg) were stin^ed for 18 hr at RT in 
CH2CI2 (5 ml). 1N HCI (10 ml) was added, the mixture extracted with CH2CI2 (2x 25 ml) and the extracts washed with 
satd. NaCI solution (20 ml) and dried (Na2S04). The crude material was diromatographed over Si02 (Merck 230-400 
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mesh) eluting with EtOAc-cyclohexane-EtsN (9:10:1) to afford the title compound as a yellow oil (172.8 mg. 0.35 mmol. 
76 %). MS: m/e= 488.0 (M+H*^). 

Example 63 

(RS)-f5-Methoxv-2.3-dihydro-1H-indol-2-yl)-methanol 

(RS)-5-methoxy-2.3-dihydro-1H-indole-2-cartx)xylic acid methyl ester (2.5 g, 12,06 mmol) in THF (130 ml) was 
added dropwise to a suspension of UAIH4 in THF (80 ml) at 4 "C. and the mixture allowed to stir at RT overnight, and 
then heated at 65 "^C for 4 hr. After cooling. H2O (20 ml) was added cautiously and the mixture stirred 20 min, then ffl- 
tered and the filtrate extracted with EtOAc (3x 50 ml), the extracts were washed with satd. NaQ solution (50 ml) , dried 
(NagSO^) filtered and evaporated. The crude oil was chromatographed over SiOg (Merck 230-400 mesh) eluting with 
CHgClg-MeOH (9:1) affording (RS)-{5-methoxy-2.3-dihydro-1 H-indol-2-yl)-methanol as a yellow oil (1.41 g. 7.86 mmol 
65%).MS:nVe=179.1(M^. 

Example 64 

(RS)-5-Methoxv-2.3-dihvdro-1H>indole-2-carfaQxvlic add methyl PstPr 

To 5-methoxy-1H-indole-2-carboxyiic acid ethyl ester (5 g, 22.8 mmol) in MeOH (150 ml) was added magnesium 
turnings (2.2 g. 91 .6 mmol. 4eq.) and the mixture vigorously mechanically stirred (10-30 •C) for 2 hr. 4N HCI was added 
(to pH1-2). then 25% NH4OH (to pH 7). and the mixture extracted with EtOAc (4x 100 ml). The combined extracts were 
then washed with satd. NaCI solution (50 ml), dried (Na2S04) filtered and evaporated. The aude green dl was chro- 
matographed over Si02 (Merck 230-400 mesh) eluting with EtOAc-nHexane (1 :3) to afford the title compound (3.21g, 
15.5 mmol, 68 %} as a yellow solid Mp. 59-61 ^'C, MS: m/eo 207.1 (M^). 

Example 65 

'^SrMfllhaxy^l WndQle-2-cat^^ add ethvl ester y 

5-Methaxy-1H-indole-2-carboxylic acid (10 g. 52.3 mmol) in EtOH (400 ml) containing 36% H2SO4 (7 ml) was 
heated under reflux for 18 hr. After cooling the mixture was neutralised with 2N NaOH (to pH 7) and extracted with 
EtOAc (3x 150ml), the combined extracts were washed wrth 1 0% NaHCOa (2x 25 ml), dried (MgS04), filtered and evap- 
orated to afford 5-methQxy-1HHndole-2-cartK)xylic acid ethyl ester as a brown solid (9.52 g. 43.3 mmol, 82 %) MpT 154- 
155 •C, MS: nVe= 219.1 (M*). 

Preparation of the intermediates for exam ples 22 and 23 
Example 66 

(RS)-N-(2-Bromomethvl-2.3-dihvdro4>enzQfuran-Syl)-m ethansuHbnamide 

{RS)-2-bromomethyl-2,3-dihydro-benzofuran-5-yiamine (410 mg. 1.80 mmoQ. methansuHbnyl-chloride (206 mg, 
1 .8 mmol). EtgN (182 mg. 1 .80 mmol) were dissolved in CHgClg (50 ml) and stin-ed overnight at room temperature. Sol- 
vent was then evaporated and the residue was chromatographed over Si02 (Merck 230-400 mesh) eluting with CH2CI2- 
MeOH (95:5) to provide (RS)-N-(2-bromomethyl-2,3-dihydro-benzofuran-6-yl)-methan6uIfonamide (516 mg, 94%) as 
an oil. MS: m/e=: 305.9 (M-H") 

(RS)-2-brDmomethyl-2,3-dihydro-benzofuran-5-ylamine was prepared fbllowing the procedure described In exam- 
ple 44. 

Preparation of the intermediates for examples 24 and 25. 
Example 67 

(RS)-1-(6-Me1hoxv-2.3-dihvdro-benzofuran-2-ylmethvlM-(4-methvl>benzvl)-oiperidin-4-ol 

{RS)-toIuene-4-sulfonic acid 6-methoxy-2.3-dihydro-bensofuran-2-ylmethyl ester (110 mg, 0.33 mmol) and 4-(4- 
methyl-benzyl)-piperidin-4-ol (148 mg. 0.72 mmol) were dissolved in DMF (3ml) and heated at 130 for 1 h. DMF was 
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then e^/aporated. the residue was dissolved In CH2CI2 (5 ml) and washed with H2O (5 ml). Organic phase was dried 
over Na2S04. and concentrated. The residue was chromatographed over SIO2 (Merck 230-400 mesh) eiuting with 
CH2Cl2-MeOH(19:1) to provide (RS)-1-(6-metho)cy-2.3<lihydro4)en20furan-2-ylmethyO-4-(4-niethyl4)enzyO-piperi 
4-d (80 mg. 66%) as a yellow oil. MS:m/e=368.4 (M-i-H^). 

Example 68 

f RSMoluene-4-suifonic acid 6-methoxv-2.3--dihvdro-benzofuran-2-vlmethvl ester 

To a solution of (RS)-{6-methoxy-2,3-dihydro-ben20furan-2-yl)methanol (0.09 g, 0.5 mmol), E\qN (0.1 ml, 0.75 
mmol). DMAP (1 mg. 0.01 mmol) in CH2CI2 (1 .5 ml) at 0*C was added dropwise a solution of p-toluenesulfonylchloride 
(1 15 mg. 0.6 mmol). The reaction mixture was allowed to warm to room temperature and was stirred during 4 hr before 
the addition of H2O (2 ml). The aqueous phase was extracted with CH2CH2 (2x5 ml). Combined organic phases were 
dried over Na2S04, and concentrated. The residue was chromatographed over Si02 (Merck 230-400 mesh) eiuting with 
nHexane-EtOAc (4:1) to provide (RS)-toluene-4-sulfonic acid 6-methoxy-2.3-dihydro43enzofuran-2-ylmethyl ester (120 
mg. 72%) as a colorless oil, MS:ni/es334 (M^). 

Example 69 

1-f6-Methoxv-benzofuran-2-vlmethvn-4-f4Hnethvl4>en2vl^HQ iDcridin^^ 

To a solution of 6-methoxy-2-benzofuranmethanol (89 mg, 0.5 mmol) in dioxan (3 ml) at room temperature was 
added dropwise SOCI2 (0.1 1 ml, 1.5 mmol). After 1.5 hr. the reaction mixture was concentrated at room temperature 
under high vacuum. The residue was dissolved in dioxan (3 ml) and treated with 4-(4-methyl-benzyl)-plperidin-4-ol (225 
mg, 1 .1 mmol). After stirring 1 7 hr at room temperature, the solvent was evaporated. The residue was taken up in H2O 
(4 ml) and extracted with CH2Q2 (6x4 ml). The combined organic phases were dried over Na2S04. and concentrated. 
The residue was chromatographed over Si02 (Merck 230-400 mesh) eiuting with CH2Cl2-MeOH (19:1) to provide 1-(6- 
m0thaxy-benzofuran-2-ylmethyl)-4-(4Hmethyl-benzyl)-piperidin-4-ol (140 mq, 77%) as a yellow oil, MS:m/e»366.3 
(M+H^). 

Example 70 

(RS^(6-MethQxv-2.3-dihydro-benzofuran -2-vl)-methanQl 

A solution of (RS)-6-methoxy-2,3-dihydro-benzofuran-2-cartK)xylic acid (158 mg. 0.813 mmol) In THF (2 ml) was 
added dropwise in a 0 suspension of LiAiH4 (31 mg, 0.813 mmol) in THF (2 ml). After 30 min stin-ing at O'C, the reac- 
tion mixture was allowed to reflux for 30 minutes. The reaction mixture was then cooled to O^'C and treated successively 
with H2O (0.05 mO. 5N NaOH (0.05 ml). H2O (0.15 ml). After 20 minutes stirring at room temperature. EtOAc was added 
followed by Na2S04. The so obtained solid was filtered and the filtrate was evaporated. The residue was chromato- 
graphed over Si02 (Merck 230-400 mesh) eiuting with nHexane-EtOAc (4:1) to provkje (RS)-(6-methoxy-2,3-dihydro- 
benzofuran-2-yl)-methanol (102 mg. 70%) as a cotarless oil, MS:nVe=180 (M+), 

Following the method of example 70 the oompound of example 71 was prepared. 

Example 71 

6-Methoxv-2-benzofuranmethanol 

The title compound MS: m/e=178 (M*^) was prepared from 6-methoxy-2-benzofurancartX)xylic acid. 
Following the method of example 53 the compound of example 72 was prepared. 

Example 72 

(RS)-6-Methoxy-2.3-dihvdro-benzofuran-2-carboxylicacid 

The titie compound Mp. 1 08-1 1 0 "C MS: nVe=1 94 (M*) was prepared from 6-methoxy-2-benzofurancartxixylic add. 
6-Me1hoxy-2-benzofurancarbQxytic acid was prepared according to the literature: 
S, Tanaka , J. Am. Chem. Soc. Za, 1951, 872 
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Example 73 

mSV4-Benzvi-1-(6-benzvtoxvK;hroman-2-vlmethvl)H3iDeridin-4-ol 

|RS)-6-Benzylaxy-2'bromomethyl-chroman (0.52 g, 1.56 mmol) and 4-(benzyl)-piperidin-4-ol (0.66 g, 3.43 mmo!) 
In toluene (20 ml) was retluxed for 18 hr under argon. After removal of the solverrt the aude mixture was chromato- 
graphed over S'Oz (Merck 230-400 mesh) CH2Cl2-MeOH-NH40H (1 00:5:0.25) to afford the title compound (RS)-4-ben- 
zyl-1-(6-ben2yloxy-chroman-2-ylmethyl)-piperidin-4-ol as a yellow oil (0.6 g. 1.35 mmol. 86 %), MS: nrVe= 444.5 
(M+H+). 

Example 74 

(RS)-6-B^nzylQxy>2-bfpmQmethy1-qhrQm9n 

(RS)-6-Ben2yloxy-(chroman-2-yl)-methanol (0.97 g, 3.58 mmol) and l.r-carbonyldilmidazole (0.58 g. 3.58 mmol) 
and ally! bromide (19.9 mmol) were heated in acetonitrile at 80** C for 4 hr. The crude mixture was then evaporated to 
dryness and chomatDgraphed ever Si02 (Merck 230-400 mesh) eluting with CHaClg. This afforded (RS)-6-benzyfoxy- 
2-bromomethyl-chroman (0.28 g, 0.84 mmol. 23 %) as a while sdld Mp. 61-63 "^C. MS m/e= 332.0 (M*). 

Example 75 

(RS)-6-Penzylo)y-(chrQman-2-ytl-methanol 

To a stirred suspension of UAIH4 (0.352 g, 9.26 mmol) in THF at 10 "C was added a solution of (RS)-6-hydroxy- 
chroman-2-carboxylic acid (1 .2 g, 6. 18 mmol) In THF (25 ml) over 1 5 min. After alkiwing to warm to ambient tempera- 
ture. 4N HCI (25 ml) and EtOAc (100 ml) was added and the mixture shaken. The aqueous phase was extracted with 
EtOAc (100 ml) and the oombined organic extracts were washed with satd. NaCI (50 ml), dried with Na2S04 and evap- 
orated. The resulting solid was taken up in acetone (50 ml) then K2CO3 (0.94 g. 6.8 mmo!) and benzyl bromide (0.81 
ml. 6.8 mmol) were added and the mixture refluxed for 18 hr. The reaction mixture was filtered, evaporated to dryness 
and chromatographed over SiOz (Merck 230-400 mesh) eluting with EtOAc-cyclohexane (3:7) to afford (RS)-6-benzy- 
laxy-(chroman-2-yl)-methanol (1 .0 g. 3.7 mmol. 60%) as a white solid Mp 80-82 *C. MS nVe= 270.1 (M^. 

Example 76 

(RS)-6-Hydroxy-chrDman-2-carbQxylic add 

(RS)-6-Methoxy-<:hroman-2-carbQxy!ic acid (1,12 g. 5.37 mmoQ and pyridlnium hydrochloride (11.2 g, 96.6 mmol) 
were heated together at 180 *'C for 2 hr under argon with stirring. After cooling to ambient temperature H2O (100 ml) 
and EtOAc (50 ml) was added and shaken. The aqueous phase was extracted with EtOAc (50 mt) and the combined 
organic extracts were washed wHh satd. NaCI solution (50 ml) and then dried with Na2S04 and evaporated to afferd 
(RS)-6-hydroxy-chroman-2-carboxylic acid as white aystals (0.94 g, 4.84 mmol. 90 %) Mp. 175-177 *C. MS nVe= 194.1 
(M-). 

Example 77 

(RS)-6-Methw-chroman-g'^rbPxylic actf 

A vigorously stirred mixture of 6-methoxychi:omenone-2-carboxylic add (2.20 g. 10 mmol) and Pd/C (10%), (300 
mg) In acetic add (200 m!) was heated at 60 for 5 hr under an atmosphere of hydrogen. The catalyst was removed 
and the solution evaporated to afford (RS)-6-methoxy-chroman-2-cartoxylic acid (2.04 g. 9.8 mmol, 98%) as yellowish 
crystals Mp. 131-135 *»C, MS m/e= 208.1 (M''). 

Lit: N. Cohen et. al. J. Med Chem,, 1989. 22. 1842-1860.; and D.T Witaik et al. J. Med Chem,, 1971. 14. 758-766. 
ExampI 78 

(1R&2RS)-1-(6-Ben2vloxv-1-hvdrQxv-1.2.3.4-tetrahvdro-naDhthalen-2-vlmethvl^^ 

(RS)-6-BenzylQxy-2-[4-hydroxy-4-(4-methyl-benzyl)iDiperidln-1 -ylmethyl]-3.4-dihydro-2H-naphthalen-1 -one (1 .30 
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g, 2.77 mmol) in THF (15 ml) was added dropwise to a suspension of UAIH4 (0.6 g, 15.5 mmo!) in THF (20 ml) over 15 
min (5-10 ^^C) and then stirred at RT for 2.5 hr. Distilled HgO (1 ml) and 4N NaOH (2 ml) followed by further HgO (2 ml), 
was added to quench the reaction and stirred vigorously 15 min.. the mixture was then dried with Na2S04, filtered and 
evaporated. The resulting crude liquid was chromatographed over Si02 (Merctt 230-400 mesh) eluting with CI-I2CI2* 
MeOH-NH40H (100:5:0.25) to afford the title compound as a white foam (0.75 g, 1.6 mmol, 57 %). MS m/e= 472.4 
(M+H*). 

Following the general method of example 78. example 79 was prepared. 
Example 79 

(1RS.2RS)0'(6-Benzyloxv -14ivdroxy-1.2.34-tetrahy dro-naphthalen-2-y1methylM^ 

The title compound was at)tained as a colourless oil MS: nVe=458.6 (M+H^). prepared from (RS)-2-(4-benzyl-4- 
hydroxy-piperidin-1-ylrT>ethyl)-€-benzylDxy-3.4HJihydro-2H-naphthal-en-1^ 

Example 80 

fRS)-6-Benzvlaxv-2-r4-hvdroxY-4-(4-methvi-benzvl)-Dtoeridin-1-vlme^^ 

6-Benzyloxy-1-tetrabne (1.26 g, 5 mmol), 4-(4-methyf-benzyl)-piperidin-4-ol hydrochloride (1.20 g, 5 mmol) and 
paraformaldehyde (150 mg. 5 mmol) in DMF (10 ml) were heated at 70 for 17 hr. The crude mixture was partitioned 
between distilled H2O ( 1 50 mQ. 25 % NH4OH (2 ml] and EtOAc (1 00 ml). The aqueous phase was further extracted with 
EtOAc (100 ml) and the combined organic extracts washed twice with satd NaCl solution (100 ml), dried Na2S04 filtered 
and evaporated to afford an orange oil. Chromatography over SIO2 (Merck 230-400 mesh) eluting with EtOAc-EtsN 
(1 9: 1 ) afforded (RS)-6-ben2yloxy-2-{4-hydroxy-4-(4-methyl-benzyO-piperidin-1 -ylmethyO-3,4-dihydro-2H-naphthalen-1 - 
one as an amber oil (1 .34 g. 2.85 ml. 57 %), MS nVe» 470.3 9A^H^, 
Following the general method of example 80, exanfiple 81 was prepared 

Example 81 

(RS)-2-f4-Benzyl-4-hvdroxy-piperkiin>1-vlmethvl)-6-ben2vlQxy-3.4<jihydrQ-2HHia^ 

The title compound was okrtained as a yellaw oil MS: m/e=456.6 (M^-H*^. prepared from 6-benzyloxy-1 -tetralone. 4-ben- 
zyt-4-hydrQxy-piperidine hydrochloride and paraformaldehyde. 

Example 82 

6-BenzylQxy-1 -tetralone 

6-Hydroxy-1 -tetralone (10 g. 61.65 mmol), benzyl bromide (8.1 mi, 67.82 mmol) and K2CO3 (21.3 g. 154 mmol) in 
acetone (40 ml) wereheated under.reflux 2.5 hr. Following filtration and evaporation of the solvent the crude material 
was acidified to pHI with IN Hd and partioned between H2O (150 ml) and EtOAc (150 ml). The aqueous phase was 
further extracted with EtOAc (100 ml) and the extracts dried (Na2S04) filtered and evaporated to afford 6-benzyloxy-1- 
tetralone as an orange solid (12.37 g, 49.3 mmol. 80 %) Mp. 97-100 ""C. MS m/e« 252.1 (M*^). 

Exanple 83 

6-Hy0rQxy-MetralQne 

6-Methoxy-1 -tetralone (80 g, 453 mmol) was taken up in 48% HBr (270 ml) at 4 "C. then stirred at ambient temper- 
ature for 4 hr. Distilled H2O (I I) was added with cooling to 4 ""C and the precipitated solid was filtered, washed with H2O . 
and recrystallised twice from EtOH-H20 (4:1 ) to afford 6-fiydroxy-1 -tetralone as a beige solid (59. 7g. 368 mmol. 81 %). 
Mp. 153-155 ^C. MS m/e= 162.1 (M"). 
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Example 84 

(RS)-1-(6>Methoxv>1.2.3.4-tetrahvdro-naphthalen-2-vlmethvj)-4>f4-methvl'ben2yn-^ 

|RS)-Toluene-4-5ulfonic add 6-methoxy-1 ,2,3,4-teirahydro-naphlhalen-2-ylmethyl ester (1 .32 g. 3.81 mmol) and 4- 
(methyl-ben2yl)-piperidin-4-oI (3.13 g, 15.24 mmol) in mesltylene (100 ml) was heated at 140 *»C for 20 hr. Following 
evaporation of the solvent the crude material was partioned t>etween CH2CI2 (50 ml) and 5% NaHCOa (30 ml), the 
aqueous phase was extracted with CH2CI2 (2x100 ml) washed with satd. NaCI solution (50 ml), dried (Na2S04). filtered 
and evaporated. The crude product was chomatographed over Si02 (Merck 230-400 mesh) eluling with EtOAc-n-Hex- 
ane (1:3) then (1:1), to afford (RS)0-(6-methoxyO,2,3.4-tetrahydronaphthalen-2-ylmethyl)-4K4-methyl4)^^ 
din-4-ol as a white solid (972 mg, 2.56 mmol, 67.3 %), Mp. 91 -94 MS m/e= 380.3 (M+H^). 

Example 85 

fRSVToluene-4-sulfbnic acid 6-methoxv-1.2.3.4-tetrahvdrQ-naphthalen-2-ylmethvl ester 

(RS)«(6-methoxy-1.2.3.4-tetrahydro-naphthalen-2-yl)-methanol (939 mg. 4.88 mmol), p-toluenesulfonyl chloride 
(934 mg, 4.9 mmol). triethylamine (1.12 ml, 7.88 mmol) and N.N-dimethyl aminopyridine (10 mg) in CH2CI2 (10 mO was 
stirred together at ambient temperature for 24 hr. Acidification with 1 N HCI (pH 1-2), extraction of the aqueous phase 
with CH2CI2 (2x 20 ml), drying (Na2S04) tatration and evaporation afforded the crude product which was chomato- 
graphed over Si02 (Merck 230-400 mesh) eluting with EtOAc-n-Hexane (1:3) to afford the title compound as a colour- 
less oil (1.37 g. 3.95 mmol. 81 %), MS m/e= 346.1 (M"). 

Example 86 

(RS)-(6-MethQxv-1.2.3.4-tetrahydro-naphthalen-2-vl)-methanQl 

(RS)-6-nnethoxy.1.2,3,4-tetrahydro-naphthalene-2-carboxyIic add ethyl ester (1.39 g. 5.93 mmol) in THF (20 ml) 
was added dropwise to a suspension of LiAIH4 (473 mg, 12.46 nxmo\) at 0-10 ^'C over 15 min. The reaction was stin-ed 
for 1 hr at RT, then quenched by the addition of 4N NaOH (1 5 ml) and water (20 ml). After stining vigorously for 15 min 
the mixture was extracted with EtOAc (25 ml), the aqueous phase was further extracted with EtOAc (2x 25 ml), the com- 
bined organic extracts were washed with satd. NaCI solution (30 ml), dried (Na2S04) f itered and evaporated to give the 
crude product as a dear oil. Chromatographic purification over Si02 (Merck 230-400 mesh) eluting with EtOAc-nHex- 
ane (1:3) produced (RS)-(6-methaxy-1,2,3.4-tetrahydro-naphtfialen-2-yl)-methanol as a Colourless oil (989 mg, 5.14 
mmol, 86 %), MS m/e^ 192.1 (M"*). 

Example 87 

(RS)-6-Methoxv-1.2.3.4-tetrahvdro-naDhthalene-2-carfao xvlicacid ethvl ester 

{RS)-6-methoxy-1 -0x0-1 ,2,3.4-tetrahydro-naphthalene-2'carboxylic add ethyl ester (2.0.g. 8.05 mmol) in MeOH 
(20 mi) and Pd/C (10%). (200 mg) was stirred vigorously under a hydrogen atinosphere for 3 hr at ambient temperature. 
The catalyst was removed and solvent evaporated to afford an oil, which was purified by chromatography over Si02 
(Merd< 230-400 mesh) eluting with EtOAc-nHexane (1:9) to afford (RS)-6-methoxy-1,2.3.4-tetrahydro-naphthalene-2- 
carboxylic acid ethyl ester as a colourless oil (1 .88 g, 6.14 mnrx)l, 76%), MS m/e^ 234.1 (M**^). 

Example 88 

(RS)-6-Methoxv-1 -0x0-1 .2.3.4-tetrahydro-naDhthalene-2-ca rbQxvlic acid etiivl ester 

6-Methoxy-tetralone (10 g, 56.75 mmol). diethylcarbonate (20.6 ml. 170.2 mmol) and sodium hydride (5.06 g. 210.8 
mmol) were heated together at 65 ^'C In THF (400 ml) for 18 hr. After cooling glacial acetic acid (15 ml, 250 mmol) was 
added cautiously followed by tduene (2x200 ml) then co-evaporated to remove excess acetic acid. The residue was 
taken up in EtOAc (400 ml). H2O (400 ml) and shaken, the aqueous phase was extraded with EtOAc (2x100 ml) and 
the combined organic ext^cts washed witii satd. NaCI solution (100 ml), dried (Na2S04), filtered and washed. The 
crude product was aystallised from EtOAc-nHexane to afford the title compound as a yellow solid (8.3 g. 33.4 mmol, 
58%). MS m/e= 248.1 (M*). 
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1 . A compound of the formula 




wherein 

X denotes -0-, -NH-. -CH2-, -CH=. -CHOH-, -CO-. -S-, -SO- or -SOg-: 

-R"^ are. independently from each other hydrogen, hydroxy, lower-alkyi-suHbnylamlno. 1 - or 2-imidarolyl or 
acetamido: 

R^-R® are, independently from each other hydrogen, hydroxy, lower-alkyi, halogen, lower-alkoxy, trifluorome- 
thyl or trifluoromethyioxy; 

a and b are, independently from each other, double bonds or not. writ the proviso that when "a" is a double bond, 

"b" cannot be a double bond; 
n is 0-2; 

m is 1-3; 

p is 0 a 1 

and phanmaceutically acceptable addition salts thereof. 

2. A compound according to daim 1 . wherein X Is -O-. 

3. A compound according to daim 2, selected from the following group: 

(RS)-1-(5-hydroxy-2.3-dihydro-t«nzofiiran-2-y!methyl)-4-(4-methyl-benzyO-piperidine-4^^ 

(RS)-4-benzyl-1-(5-hydraxy-2,3-dihydro-benzofuran-2-ylmethyl)-piperidine-4-ol. 

(RS)-4-(4-fluoro^nzyf)-1-(5-hyditixy-2,3-dhydro*enzofuran-2-y1methyl)-piperldln 

(RS)-4-(4-ethyl-benryl)-1-(5-hydraxy-2,3-dlhydro-benzofuran-2-ylmeth 

(S)-1-(5-hydroxy-2,3-dihydro-benzofuran-2-ylmethyl)-4-(4-methyl-benzyl)i3iperi 

(S)-1-(5-hydroxy-2,3Kiihydro-benzofuran-2-ylmethyl)-4-(4-chloro-t>enzyO 

(RS)-N-[2-{4-hydroxy-4-{4-methyl-benzyl)i3iperidine-1-ylmethyl}-2»3-dihydro^ sulfon- 
amide and 

{RS)-N^2-{4-hydroxy-4-{4-melhyl-benzyl)i3iperidlne-1-ylmethyl}-2.3<Jihydrobenzof^ sulfon- 
amide. 

4. A confound according to daim 1 , wherein X is -CHOH-. 

5. A compound according to daim 4, selected from the following group: 

(1 RS,2RS) and (1 RS.2SR)-2-I4-hydroxy-4-(4-methyl-benzyJ)-pjperidine-1 -ylmethyl]-indan-1 ,5-diol. 

(1 RS,2RS)-1 -(1 .6-dihydroxy-1 .2,3.4-tetrahydro-naphthalen-2-ylmethyl)-4-(4-methyl-benzyl)-piperldlne-4<)l 

and 

(1 RS.2RS)-2-<4-benzyl-4-hydroxy-piperidine-1 -yl-methyl)-6-hydroxy-1 ,2,3,4-tetrahydronaphthalen-1 -ol. 

6. A oonpound according to daim 1 , wherein X is -CH2- or -CH=. 

7. A compound according to daim 6, selected from the following group: 

{RS)-1-{5-hydroxy-indan-2-ylmethyl)^-{4-methyl-benzyI)-piperidine-4-ol and 
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(RS)-1-(6-hydraxy-1.2.3,44etrahycfro-naphthalen-2-ylmethyO-4-^^^ 

8. A compound according to claim 1 , wherein X is -NH-. 

9. A oonpound according to claim 8. selected from the following group: 

(RS)-2-[4-hydroxy-4-(4Hnethyl-benzyI)-piperidine-1 -ylmelhyl]-2,3-dihydro-l H-indol-S-ol. 

10. A oonpound according to dalm 1 . wherein X is -CO-. 

1 1 . A compound according to claim 1 . wherein X is -S-. -SO- or 

12. A medicament containing one or more confounds of any one of claims 1 to 11 or a pharmaceutically acceptable 
salt thereof for the treatment of diseases. 

13. A medicament according to claim 12 for the treatment of diseases based on therapeutic indications for NMDA 
receptor sdbtype specific blockers, which include acute forms of neurodegeneration caused, e.g., by stroke and 
brain trauma, and chronk; forms of neurodegeneration such as Alzheimer's disease, Partdnsons's disease, Hunt- 
ington's disease, ALS (amyotrophic lateral sclerosis) and neurodegeneration associated with bacterial sclerosis) 
and neurodegeneration associated with bacterial or viral infections. 

14. A process for preparing a compound of famula t as defined in claim 1 , which process comprises: 

a) reacting a compound of tiie formula 




wherein R"'-R^ X, a, b, n and m have the meaning given in claim 1 

and L is OH or a leaving group, for example, halogen or -0-tosyl. with a compound of the formula 



R5 




wherein R^-R® and p have tiie signiftoancee given in claim 1 , 



or 



b) reacting a compound of the formula 
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wherein the substituents have tfie significances given in daim 1 , with a oonpound of the formula 



IIIA 



in the presence of paratormaldehyde to give a compound of the formula 




R8 



lA 



wherein m is 1 and the other substituents have the significances given in daim 1, 



or 



c) dehydrating a compound of the formula 




IB 



to give a compound of the formula 
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R5 



5 




wherein m is 1 arxJ the other substHuents have the significances given in claim 1 . 

or 

15 d) reducing a conpound of the formula lA to give a compound of the formula IB. or 

e) debenzylating a compound of the formula 



20 



25 




wherein the 8ut}Stituent6 have the sigmficances given in daim 1. or 

30 

f) reacting a compound of formula I. wherein one of R'' -R^ is an amino group with a lower-alkyt-suKbnyl halogen 
to give a oompourvJ of formula I, wherein one of R^-R^ is a lower-alkyl-sulfonyl-amino group, or 

g) hydrogenating the isolated double bond in a comfJbund of formula I. or 

35 

h) cleaving off (a) hydroxy or amino protecting group(s) present as (a) substituent(s) R^-R^ or as X* s -N(pro- 
tecting group)-, or 

i) oxidising a compound of formula I. wherein X represents -S- or -SO- to yield the corresponding sulfonyl (- 
40 SO2) compound, and 

j) if desired, converting the compound of formula I obtained into a phamiaceutically acceptable addition salt 

15. Compounds according to any one of claims 1-1 1 whenever prepared by a process as claimed in claim 14 or by an 
45 equivalent method. 

16. The use of a compound in accordance with any one of daims 1 -11 for the treatment of diseases based on thera- 
peutic indications of NMDA reenter subtype specific blockers, which indude acute forms of neurodegeneration 
caused e.g., by stroke and brain trauma, and chronic forms of neurodegeneration such as Alzheimer's disease. 

50 Parlonson's disease. Huntington's disease. ALS (amyotrophic laterial sderosis) and neuro-degeneratton assod- 
ated with bacterial or viral infections or for the manufacture of a medicament containing such a compound. 
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LABORATORIES) 13 May 1971 

see general formula I and exanples 3 and 4 
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